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 KVSEVM 


Moſt Reverend Father in Gop, 
Lord Archbiſhop of CanTzzBury, 
- Primate of all ENG LAND, &c. 


T he ir. 1 Txus rx of the Honourable 
OLE 9 


* it pleaſe your Grace, -- 
| MAY juſtly put theſe Lec- 
tures under Grace's 
patronage, their publication 
| being wholly owing to 3 
We For having the 
be a member of the Royal Society, as well 
28 a Divine, I was minded to try what I 
could do towards the improvement. of 
philoſophical matters to theological uſes ; 
and accordingly laid a ſcheme of what I 
have here publiſhed a part of ; and when 
] had little elfe to do, 1 drew up what I 
Vo be be A had 


iv DEDICATION. 


had to ſay, making it rather the diverting 
exerciſes of my leiſure hours, than 'more 
ſerious theological ſtudies. This work 
(although | made a conſiderable progreſs 
in it at förſt. whilſt a novelty, yet) hav- 
ing no tho pe of publiſhing, 1 laid aſide, 
until your e, being informed of m 
deſign by ee c my learned friends, bo 
of the clergy and laity, was pleaſed to call 
me to the unexpected honour of preaching 
Mr. Boy!e's Lectures: an honour 1 was 
little aware of in my country privacy, and 
Hot much acquainted with perſons in high 
ſtations, and not at all particularly with 
your Grace. So that therefore as it pleaſed 
your Grace, not only to confer an un- 
ſought profitable honour upon me (a 
ſtranger) but alſo to continue it for two 
years, out of your good opinion of my 
| CO in ſome meaſure, anſwering 
r. Boyles end; fo I can do no leſs than 
make this publick, grateful acknowledg- 
ment of your Grace's great and ee 
fivour. 
hut it is not myſelf alone, but the whale 
Lecture alſo ĩs bcholden to your Grace's 
kind and pious endeavours. It was you 
that encouraged this noble charity, and 
. affited in the ſet tlement of it, in the 
—— ' honourable 
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honourable Faunder's life-time; and ſince 
his death it was you that procured a more 
certain ſalary for the Lecturers, paid more 
conſtantly and duly than it was before . 
Theſe benefits, as I myſelf have been a 
ſharer of, ſo i ſhould be very ungrateful, 
ſhould I not duly acknowledge, and repay 
with my repeated thanks ana good wiſhes. 
And that the infinite rewarder of well- 
doing, may give your Grace a plentiful 


i 
the hearty wiſh of = 
nur Graces - 
 mo/t bumble and thankful 
. 5 ett 


W. Derham. 


It may not only gratify the reader's curioſity, 
but alſo be of uſe for preventing encroachments in 
time to come, to. give the following atcount of 
Mr. Boyle's lectures. 

1555 A 2 Mr. 
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Dx DICAT ION. 
Mr. Boyle, by a codicile, dated Fuly the 28th, 1691. 
and annexed to his will, charged his meſſuage, or 
| dwelling-houſe, in St. MithaeP s Crooked- Lane, London, 
with the payment of the clear yearly rents and pro- 
fits thereof, to ſome learned divine in London, or 
within the bills of mortality, to be elected for a 
term not exceeding three years, by his Grace the 
reſent Lord Archbiſhop of Canterbury (then Dr. Te- 
22 Sir Henry Aſburfl, Sir Jobn Rotherbam, and 
Jobn Evelyn, Eſq; The buſineſs he appointed thoſe 
Lectures for, was, among others, To be ready to 
© ſatisfy real ſcruples, and to anſwer ſuch new objec- 
. © tions and difficulties as might be ſtarted, to which 
good anſwers had not been made.“ And alſo, 
© To preach eight Sermons in the year, viz, the firſt 
© Monday of January, February, March, April, and 
© May; and of September, October, and November,” 
| The ſubje& of theſe ſermons was to be, The proof 
_ © of the Chriſtian Religion againſt notorious Infidels, 
_ © viz. Atheiſts, Theiſts, Pagans, Jews, and Maho- 
< metans; not deſcending lower, to. any contro- 
© verſies that are among chriſtians themſelves.” 
But by reaſon the lecturers were ſeldom continued 
above a year, and, that the houſe ſometimes ſtood 
empty, and tenants brake, or failed in due payment 
of their rent, therefore the ſalary ſometimes re- 
mained long unpaid, or could not be gotten with- 
out ſome difficulty; To remedy which inconve- 
nience, his preſent Grace of Canterbury procured a 
ſtipend of 50l. to be paid quarterly for ever, charged 
upon a farm in the pariſh of Brill, in the county of 
Bucks ; which ſtipend is accordingly very duly paid, 
. 2 without fee or . | 
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S the noble Founder of the Lectures 
I have had the honour of preaching; 
was a great improver of Natural 
P Kon ledge, ſo, in all probability, he did it 
ch but of a pious end, as well as in purſuit of his 
ſo, genius. For it was his ſettled opinion, that 
rt nothing tended more to cultivate true religi 

nd WF and piety in a man's mind, than a thorough 
„Fill in philoſophy. And fuch effect it mani- 
of Bl feltly had in him, as is evident from divers of 
1s, his publiſh'd pieces; from his 

"_ conſtant deportment in *never N Biſhop Bur- 
mentioning the name of God net's funeral fer- 
ed © without a. pauſe, and viſible *, P. 24+ 

od ſtop in his diſcourſe; and 

nt from the noble foundation of his leQures for 
e- the honour of God, and the generous ſtipend 
d- he allowed for the fame. 

he And foraſmuch as his Lectures were ap- 
1 pointed by him for the proof 


gr © of the chriſtian religion a- Vd. . * 
, * gainſt Atheiſts and other no- Will, . 


* torious Infidels,* I thought, 

when I had the honour to be made his leQurerg 
that I could not better come up to his intent, 
0 A 3 than 


4 


vill To the Reader. 
than to attempt a demonſtration of the Being 
and Attributes of God, in what I ma 
Mr. Boyle's own, that is, a Phyfico-T/ . be. 
way. And, beſides that, as it was for this 
very ſervice that I was called to this honour, 
J was the more induced to follow this method, 


buy, reaſon none of my learned and ingenious 


predeceſſors in theſe lectures have done it on 
purpoſe, but only caſually, in a tranſient, 
iece-meal manner, they having made it their 
uſineſs to prove the great points of chriſtia- 
nity in another way, which they have accor- 
dingly admirably done. But confidering what 
our honourable Founder's opinion was of 
Natural Knowledge, and that his intent was, 
that thoſe matters, by paſſing through divers 
hands, and by being treated of in different 
methods, ſhould take in moſt of what could 
be ſaid upon the ſubjet ; I hope my per-. 
formance may be acceptable, although one of 
the meaneſt. | on] 
As for others, who have before me done 
ſomething of this kind, as Mer/enne, on Ge- 
nefis ; Dr. Cockburne, in his Effays ; Mr. Ray, 
in his #7:/dom of God, &c. and I may add the 
firft of Mr. Boyle s Lecturers, the moſt learned 
Dr. Bentley, in his Boyle's Lectures, the clo- 
quent Archbiſhop of Cambray (and, I hear, 
the ingenious Monfieur Perault hath ſome- 
thing of this kind, but never ſaw it) I ſay, as 
to theſe learned and T authors, as the 
Creation 1s an ample ſubject, ſo I induſtriouſſj 
e | endeavoured 


To the Reader. ix 
pdeavoured to avoid doing over again what 
hey before had done; and for reaſon 
lid not, for many years, read their books, 
Intil I had finiſhed my own. But when 1 
ame to com what each of.us had done, I 
bund myſelf in many things to have been an- 
icipated by ſome or other of them, eſpecially 
by my friend, the late great Mr. Ray. And 
herefore in ſome places I ſhorten'd my dif- 
ourſe, and referr'd to them; and in a few 
others, where the thread of 11 
ould have been interrupted, I have 

ſe of their authority, as the beſt judges; as 
of Mr. Ray's, for inſtance, with relation to 
he mountains, and their plants, and other 
projets, If then the reader ſhould meet with 
any thing mention'd before 1 others, and 
not accordingly acknowledged by me. I hape 
e will candidly think me no plagiary, becauſe 
J can aſſure him I have all along (where I was 
aware of it) cited my authors with their due 
praiſe. And it is ſcarce poſſible, when men 
write on the ſame, or a ſubject near a- ki 
and the obſervations are obvious, but that 
they muſt often hit upon the ſame thing: 
And frequently this may happen from perſons 
making obſervations about one and the ſame 
thing, without knowing what each other hath 
done ; which indeed, when the firſt edition 
of my book was nerly printed off, I found to 


F 


he be my own caſe, having (for want of ving 
r. Hoot's Micrography being at hand, it 
4 N being 
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as to the other differences, they are accidey- 


being a very ſcarce book, and many yen 
ſince I read it) given deſcriptions of two 
three things, which I thought had not bee 
tolerably well obſerved before, but are de 
ſcribed well by that curious gentleman. 
One is a Feather, the mechaniſm of which 
we in the main agree in, except in his repre. 
ſentation in fig. 1. ſcheme 22. which is ſome. 
| what different from what I have repreſented 
in fig. 18. &c. But I can ſtand by the truth, 
though n. . the elegance of my figures. Bu 


tal, occaſioned by our taking the parts in 
different view, or in a different part of a vgne 
and to ſay the truth (not flattering myſelf, o 
detracting from the admirable obſervations 0 
that great man) I have hit upon a few thing 
that eſcaped him, being enabled to do ſo, no 
only by the help of ſuch microſcopes as he 
made uſe of; but alſo by thoſe made by 
Mr. Wilſon, which exceed all I ever ſaw, 
whether of Engliſn, Dutch, or Italian make; 
ſeveral of which forts I have ſeen and exa 
mined. | 
The other thing we have both of us figured 
and deſcribed, is, the Sting of a Bee or Waſp; 
in which we differ more than in the laſt. But 
by a careful re-examination, I find, that . 
though Dr. Hook's obſervations are more cri 
tical than any were before, yet they are not 
ſo true as mine. For as to the Scabbard (x 
he calls it) I could never diſcover * beard 
. | | thereon 


i, 


To the Reader. Xi 
ereon ; and I dare be confident there are 
"ne, but what are on the two ſpears. And 
to the point of the ſcabbard, he hath re- 
de eſented it as tubular, or bluntiſh at the top; 
„tit really terminates in a ſharp point, and 
hide two ſpears and the poiſon come out of a 
Pot, or longiſh hole, a little below the top or 
me int. And as to the ſpears, he makes 

ntl be but one, and that the point thereof lies 
uth 8 7ays out of the ſcabbard. But by a ſirict 
xamination, they will be found t& be two, 
' I have ſaid, and that they always he within 
in ie ſcabbard, except in ſinging; as I have 
ve epreſented them, in fig. 21. the tranſ- 
arent ſting of a waſp. And as to the ſpear 
5 08icing made of the joints, and parted into two, 
s hi> fig. 2. ſcheme 16. repreſents, I could 
ver, upon a review, diſcover it to be fo, 
deut imagine, that by ſeeing the beards lying 
pon, or behind the ſpears, he might take 
av, em for joints, and by ſeeing the point of one 
dear lie before the other, he might think the 
Near was parted in two. But left the reader 
ould think himſelf impoſed upon by Dr. 


red and myſelf, it is neceſſary to be ob- 
ip; rved, that the Beards (or Tenterhooks, as - 
but er. Hoh calls them) lie only on one fide of 
a-Wch ſpear, not all round them; and are 


terefore not to be ſeen, unleſs they are laid 
nat a due poſture in the I ; viz. ſide- 
ays, not under, or a top the ſpear. * 


The 


xi To the Reader. 


The laſt thing (which ſcarce deſerves men, 
tion) is the mechaniſm of the Hair, whi 
Dr. H204 found to be ſolid, like a long piece 
of horn, not hollow, as Malpigbi found it in 
ſome animals. And'T have found both thok 
great men to be in ſome meaſure in the right 
the hair of ſome” animals, or in ſome parts d 
the body, being very little, if at all, tubular; 
and in others, particularly Mice, Rats, and 
Cats, to be as I have repreſented in my jy, 
. . | 
And now; if my inadvertency in othet 
things hath no worſe effect than it hath had ii 
theſe ; namely, to correct, or clear others ol 
ſervations, I hope the reader will excuſe it 
if he meets with any more of the like kind 
But not being conſcious of any ſuch thing 
(although probably there may be many ſuch] 
I am more follicitous to beg the reader's can- 
dour and favour, with relation both to the 
Text and Notes : In the former of which, | 
fear he will think I have as much under-done, 
as in the latter over-done the matter : But for 
my excuſe I deſire it may be confidered, that 
the textual part being ſermons; to be deliver'd 
in the pulpit, it was neceſfary to inſiſt but 
briefly upon many of the works of God, and 
to leave out many things that might have been 

admitted in a more free diſcourſe. So that! 
wiſh it may not be thought I have ſaid too 
much, rather than too little, for ſuch an oc- 

caſion and place. And indeed, I * * 


To the Reader. xin 
all trouble in expunging ſome things, alter- 
g many, and ſoftening the moſt, and, in a 


ord, giving, in ſome meaſure, the whole a 
ferent dreſs than what I had at firſt drawn 


hole p in, and what it now ap in. | 
ght, And as for the Notes, dC my be thought 
iT o large, I confeſs I might have ſhortened 


em, and had thoughts of doing it,. by caſt- 
g ſome of them into the text, as an inge- 


Moss learned friend adviſed. But when I 
gan to do this, I found it was in a manner 
90 new- make all, and that I ſhould be neceſ- 


ated to tranſcribe the greateſt part of tlie 
dok, which (having no afſiſtant) would have 
en too tedious for me, being pretty well 
tigued with it before. I then thought it beſt 
pare off from ſome, and to leave out others, 
d accordingly did ſo in many places, and 


cam goald have done it in more, particularly in 
thechhany of the citations out of the Ancients, 
„ Irn poets and others; as alſo in many of the 
One, 


natomical Obſervations, and many of my 
vn and others obſervations : But then I con- 
tered, as to the firſt, that thoſe citations yo 
any of them at leaſt) ſhew the ienſe of man- 
nd about God's works, and that the moſt of. 
em may be acceptable to young gentlemen 
the Univerſities, for whole ſervice theſe 
ures are greatly intended. And as to the 
atoinical notes, and ſome others of the like 
ture, moſt of them ſerve, either to the can- 
mation, or the illuſtrat. on, or explication 


of 


rr 
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of the text, if not to the learned, yet to. 
unſkilful, leſs learned reader; for whoſe ak 
if 1 had added more, I believe he would fe 
give me. And laſtly, as to the obſervatiq 
of myſelf, and ſome others, where it happe 
that they are long, it 1s commonly where 
neceſſity lay upon me of fully expreſſing t 
author's ſenſe, or my own, or where the thin 
was new, and never before publiſhed ; | 
which caſe, it was neceſſary to be more 
pron and particular, than in matters betty 
known, or where the author may be refern 
_ unto. | 
In the former editions I promiſed anothe 
part I had relating to the Heavens, if I wi 
| thereunto encouraged. And two large in 
preſſions of this book having been ſold of 
ſo as to admit of a third before the year 
gone about; and hearing that it is tranſlata 
into two, if not three languages; but eſp 
cially being importuned by divers learne 
perſons, both known and unknown, I hay 
thought myſelf ſufficiently engaged to per 
form that promiſe ; and have according 
publiſhed that part. I 
So that I have now carried my Surve 
thro' moſt parts of the viſible creation, exce 
the Waters, which are for the moſt part omi 
ted; and the Vegetables, which, tor want« 
time, I was forced to treat of in a perfundQon 
manner. And to the underſtanding of th 
former of theſe, having received divers ſo 
3 5 2 | C.tatiob 
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ations from ns unknown, as well as 
nown, I think myſelf bound in civility to 
vn their favour, and to return them my 
zarty thanks for the kind opinion they have 
ewn of my other performances, that they 
zwe encouraged me to undertake this other 
k. And accordingly I have begun it, and 
far as my affairs will permit} have made 
me progreſs in it: But age and avocations 
owing upon me, I begin to fear I ſhall 
arce be able to finiſh it as I would, and there- 
re mult recommend that ample and noble 
bject to others, who have more leiſure, and 
ould do it better than I. ; 
As to Additions, 1 have been much ſoli- 
ted thereunto by divers curious and learned 
r{ons, who would have had me to inſert 
me of their obſervations, and many more 
my own; but in a work of this nature, 
is would have been endleſs: And although 
e book would thereby be rendered much 
tter, and more compleat, yet I could by 
d means excuſe ſo great an injuſtice to the 
zrchaſers of the former editions. And there- 
re (except in the ſecond edition, where it 
s not eaſy to be avoided) few additions have 
en made, beſides what were typographical, 
of ſmall conſideration. Only in the third 
ion 1 amended the firſt paragraph of note 1. 
2p. 5. book 1. concerning Gravity; and in 
fourth, page 16 and 18, I inſerted two 
ſages * of Seneca, that were inadverten 
N. £ : a 


xvĩ To the Reader. 
left out, and corrected many things that up 

4 careful review, ſeemed to want amendment 

And laſtly, as to the following Analyfis, i 
was added at the requeſtof ſome of my learn 
and ingenious friends ; and ihougk | it might 
have been contratted, R not ſul 
it to beſo 
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Following Boos. 


AHE walks of ho ng to our terra» 


= Iona theſe three 2 
det of 2 vel x ſage H 


taining | 
| Winds which are of great uſe and neceſſity 
| 4. 1 
In various engines, 25. 
In navigation. 


Clouds and rain: of great uſe to the 
{kms of the earth and the things 
therein, 28. 
— tang 4 
2. Light. Its | 
(Fountain, 37. 
\ Wonderful neceflity and uſe. 
Improvement by glaſſes, 39. 
elocity. 
42. 


3» Gravity, a 2 


ee — — 
-4 C Its great benefit, v. 1. 477 
{ . Cauſe of Levity, which is of great uſe in the wa 


— — 4 

| The winds, 59. ne” 

Its bulk, 61. 3 ö a y # 
Its motion, 62. 

Annual. 
1 | Its place and diftance from the ſun, and « 
k | heavenly bodies, 66. e 
' Its diſtribution, ſo as to cauſe all the parts f 


| Balance esch other, 68. | 
| Be helpful to one another. 
1 | The great variety and quantity of all things fen 
for food, phyſick, building, and every uſe 1 
occafion of all ages, places, and creatures, 76 
- L An ode tion anſwer d, 78. N 
| Particular, of the earth z of its 
"Conſtituent parts; via. Its | 
5 - 
7 { Soils 3nd molds neceſſary to the , 
N - Growth af various vegetables, 87 
| I Various occaſions of man, and other apimab, | 
| Various ſtrata or beds, affording materials for 
} \ Firing, 
IJ Boildine. | 
Dying, and thonſands of other thing 92. 
Conveyance of the ſweet fountain- waters, F 
Subterraneous caverns and volcano*s ; of great 
to the countries where they are, 97- : 
1 and valleys, which are 


J Light, 56. 


but works of deſign, inaſmuch as . F 
of the earth is a 


[©] 
The moſt beautiful and pleaſant. ; 
The moſt ſalubrious : to ſome conftitations, the 
bills z to ſome, the valleys, v. 1. 102 , 
Beſt to ſkreen us, and other things, 103. 
| Beneficial to the . 
1 


— — 
Harbour and maintenance of various animals 104. 
1222 
utely necenary to conveyance 
vers; and, in all probability, ta the origin of 
fountains, 108. 
Concluſion age inſt blaming God, 115. | 
Its inhabitants, which are either ſenſitive or inſen- 
| ſive. | | " 


- 


Common to all the tribes, parti theſe ten: 
['T'I. The five ſenſes and their ods mad 
4 r : piece of mechaniſm in re- 


s beſt for 
The reception of objects. 
| Motion of the eye, x26. 
l Situation in the moſt commodious part of 
| | the body of every creature. 
Motion, in ſome animals 
| C Every way 
Fixed; and t | 
| 1 ixed ; and the excellent provifion in 
that caſe, 23938. 
! Size; which is in | 
| All creatures, according to their occa- 
| Hons. 
ö 


oy 


Such as live abroad in the light, larger. 
| 


Such as live under ground, lefs. 
Number, in ſome animals 
1 131. : 
More: together with the wiſe proviſion 
to prevent double viſion, 


a3 Tus; 


Tonm, for the moſt part ſpherical, which 


1 
n 
ranſientiy, arteries veins, 
[4 ſome of the muſcles and 
More firitly, ſome of the 
" Muſcles, _ the excellent pr: 
| ſion made for their peculiar ul 
equilibration, Sc. 135. 
Tonicks : among which the 
rious apertures, forms, and 
fitions of the pupil are Artie 
larly noted, 138. 
Humours, eſpecially the x 
inery nd compoſition of t 
ine, according to 


eck. 


| "$ Opn 148, 


„ provided for by 
The reparation of the a3ucous bu 
Y Covering of the eye-lids. 

4 Strong and curious bones. 

Hard and firm tunicks. 


|| - . C Withdrawing them into their ke 


154 
8 viſion, 186. 
Hearing. Its 
Organ, the ear, 153. = 
| © Dovble, ling us to hear every m 
| and a viſion for the lots or 
of one. 
Situated in the very bef as for iofon 
tion, ſecurity, and near the eye and ba 
 C The fabrick of the 
Ontward ear, which is in 
( All creatures formed, 
placed, and every way c 
according to their various pla 
and occaſions, 160. 
Maa ſuitable to his erect pol 


muſcles of the ear, and to the 
heart; whence a great ſympa- 
| thy between thoſe parts, 180. 
Object, ſound. Vader which I conſider, 

The improvements thereof by the wit 


4 < Its great neceſlity, and excellent uſes, 
L Its pleaſure, and the power of muſick, 
I 


Smelling. 2 which ſenſe theſe things are 
remarkable, the : | 
( Noftris, always open, cartilaginous, and 
endowed with muſcles, 193. 
Laminz, ſerving for 


| | ramified to the eye, tongue, 


4 


L*] 
"| A guard againft noxious things, v. 1. 194. 
1 | The ſpreading of the olfactory nerves, * 
uſe of it in all, eſpecially ſome of 
1 the irrationals, 195. 
Taſte. The chings moſt remarkable in which 
- ſenſe are the 
'* Nerves ſpread about the tongue and mouth, 
| — 2 made, | 
The Papillz, neatly 197. „„ 
Situation thereof to be 2 centinel to the 
ſtomach, and food, 197. 
Conſent thereof with the other ſenſes, by 
ſome 
Branches of the fifth pair, 198. 
| Feeling, 199. 
Whoſe organ is the nerves, 200, 
* is diſperſed through every . the 
body, and the admirable benefit thereof, 
| 201. 
3 Reſpiration the grand act of animal life, 20. 
- Miniftring to the circulation of the blood, and 
diaſtole of the heart. 
The parts concerned therein are, 
The larynx, with its great variety of mul. 
cles, &c. for reſpiration, and forming 
: the voice, 208. 
Trachea and epiglottis, exquiſitely contrived 
and made. 
| Bronchi and lungs, with their curious arte- 
| ries, veins, and nerves, 211. 
Ribe, — and the ſeveral malay 
concern d. 
defects in the 
f Fetus in the SY 216. 


Amphibious creatures, 220. 
Some animals in winter. 


III. The motion of animals: Concerning which 


I cenfider 
Tran- 


Ss © 


— ee ———— 


| 


1 vii 1 
19323 
Muſcles, and their ſiructure; their ſue, 
| faſtening to the j Joints, motions, &c. 223. 
Bones „ and their curious make. 
Joints, with their form, bandage, and lu- 
vor 226. 
Nerves, and their origin, ramifications; and 
inoſculations. 
[Mn OY particularly the loco-motive aQ itſelf, 


| [Self or low, with wing, ap y or few, 
or none at all, according to the various occa» 
bons and ways of animals lives. As paxti- 


Anga ſafety require , and 
| HERD 2 and 


direct eonveyance. 
| Geotnetrically and neatly — by the 
| { _ niceſt rules, 
8 3 
e equi e 4 27 . 
Tees parts being accurately placed with 
regard to the center of the body's gravity, 
and —— their due proportion of 
weight and exerciſe; 


IN. The Place allotted to the ſeveral tribes of ani- 


mals to live and act in. Concerning which 1 
obſerve, that 


All places habitable are duly Riocked. 
Various animals have their various places 3 and 


| FEES re adapted to their place, 235 · 


the wiſdom thereof, 236. v. 
„ 


* 


[ vil ] 
* The hy animals numbers, fo that | 
world is not | 
11121 
Depopulated by their death. 
Which is effected in 
The ſeveral vibes of animals by a due prope 
tion in the ; 
Length of their life, 237. 
Number of their young, mn: 
Uſeful creatures being many. 
| 2 Pernicious few. 
N N his life. 
Soon after the creation, 240. 
| "Try ws was more, but * 
ed, ibid. $ 
A was ſufficiently Gocked, 
| to the preſent time, 444. 
Due proportions of marriages, births, 


» 244+ 
Balance of males and females, 146. 


I. The food of animals. In which the « 


— 4 in the 


| ” Maintaining ſuch large numbers of all kinds 


animals on the land, in the ſeas, and dive 
places too unlikely to afford ſufficient food. 
Adjuſtment of the quaatity of food to the nun- 
ber of devourers, ſo that 
. ſo as to rot and u 
noy the world, 254. 
The moſt uſeful is the moſt plentiful, a 
eaſieſt propagated, ibid. 
Delight which the various tribes of aninub 
| have to the varieties of food, ſo that whats 
grateful to one, is nauſcous to another! 
' Which is a wiſe means to cauſe 
( All creatures to be ſufficiently ſupplied. | 
All forts of food to be conſumed. 
) The world to be kept * nd on 


[ thoſe means, 257. 


Ln) 


Fr [ix ] 
Peculiar food, that particular places afford to 
the creatures reſiding therein, 258. 
| | Curious apparatus in all animals for gathering, 
I and digeſtion of their food 3 viz. the 
Mouth, nicely ſhaped for food, &c. In 
Some, little and narrow, 266. 
Some, with a large deep inciſure. 
Inſects very netable to catch, hald, and 
devour prey; to carry burdens, to bore 
| and build their habirations, 267. 
Birds as notable, horned in all, In 


ſome 
C Hooked for rapine, climbing, &e. 


269. 
| harp and firong to pierce trees, &c. 
| Long and ſlender to grope. 
| | Long and broad to quaſfer. 
Thick and ſharp edged to huſk k grain. 
Compreſſed to raiſe limpets, &c. 
{ Teeth, which are peculiarly bard, firmly 
| -inferted in the jaws, variouſly ſhaped in 
the ſame, and different animals, deficient 
| in young creatures, &c. 272. 
1 Salival glands, cormmodiouſly placed for 
maſtication and deglutition, 275. 
1 Muſcles and tendons, ſerving to 
ſtrong and well 
Gullet, fized according to the food ; with 
curious fibres, Sc. 276. 
Stomach ; 277. 
( ( Which hath a curious mechaniſm of 
fibres, tunicks, glands, nerves, arte - 
ries, and veins. 
| Whoſe faculty of digeſtion, by ſuch ſeem- 
ing weak menſtruums, is admirable. 
| ſize and ſtrength is conformable 
to the nature of the food, or occa- 
L fions of animals, | 
Which is in 


Tame 


© + 08 ; 
Tame animals but one. #7 
Ruminants, birds, &c, more. 
j Guts, whoſe tunicks, glands, fibres, val 
and periftaltick motion, deſerve admin 
— 281. + 3 
Lact together with t impregnation 
| 2 the pancreas, gall, glands, ai 
yt 
| | Sagacity of all animals in finding ov 30d 
; C viding food. In hd a * 
|; Man teach ls for the fake of his eau 
$ ſtanding, 202. 
Inferior creatures. In ſuch as re 
Come to mature age, and are able to help then. 
| ſelves, by their 
Accurate ſmell, 285. 
Natural craft, | 
Hunting and groping out of fight. 
Seeing and ſmelling at great diſtance, 
| 233. 
Climbing; the ſtrong tendons and mu. 
cles acting therein. 
Seeing in the dark, 
1 Helpleſs. As, 2914. 
| Young creatures. 


Man, born the moſt helpleſs of any, the pe- 


rents, reaſon, hands and affection ſufficing 
Irrationals: For whoſe young the creator bath 
made a ſufficient proviſion, partly by the 


1 Ge animals own 


ETepyn, and ci igence in nurſing a 
detending them, 291. 


4 Sagacity end care in repoſiting ther 


neceſſaries are to be found, 293. 
Ability of tlie young therfelves to ſhi 


for, and help th-mſelves, with the 


little helps of their dams, 294. 
Creatures deflitute uf feod at ſome ſeaſons, & 


| eggs and young, where food and all 
[ 
0 | likely to want it, Who |» 


Ar 


_ quality; buſineſs, 7 4 
For perſpiration and beakh fake, . 
IS 
o excite his diligence — 
ſelf ſweet and clean. 


ROS eg 
Irrationale: Who are either 1 


8 | REDS 


and warm. 
In the waters with ſcales, hard for 
guard; ſmooth for paſſage ; or with 
= Arong ſhells to guard ſuch as move 
more ſlowly, 14. 
| Provid e for themſelves by their textrine, 
or architeRonick art. Of which un- 
bs der tha'mexe draw. 
Wel garniſhed, being all workman-like, com 
pleat, in its kind beautiful, * ibid, 
hangs with gay, various, and 
; colours. 


If ſordid, yet with exact ſymmetry, and fall 
of curious mechaniſm, 
VIII. The houſes and habitations of 
Man, who is abundantly furniſhed with | 
Contrivance and art to build and garniſh his 
habitations, 17. 
Materials of all ſorts to effect his wor ks. 
Irrationals, whoſe marvellous inſtinct is mani. 
feſted by the 


on, and made b 
together Red = 


arr. 


Man, whoſe reaſon and art Goslis 
fk of natural ner e the 


moſt ſavage. 
| { What a compleat 


apparatus in all creatures, 


3 


E I wks.» view of their particle 6 


(Vans Gents, or inclinations of 


Inventive la which © is TY 


| | | Eee poſture, 91. 


| 


1 | 


© Stature and fue, which is much the beſt fr 


[iv] 


an; —— 


l. Concerning which, havi 
„ things, I. infiſt upon 


e ſpecial divine manageme 


which is a wiſe proviſion for the 
of all the world's affairs, and < dif , 
with pleaſure, 65. f 


marked 


cent 
Maney ined, a app from 
ſtructure of ſome particular pam 


Equilibration of :! the rts 5 
Figure and ſhape of man's body 17 agret- 
able to bis place and buſineſs, 98. 


man's ſtate, 99- 


| Lodgnen 6 

t 
Five late, 110. ** 
Hands. 


Covering of all with the Kin. 

| Proviſion in man * 
Prevent oy 

| Situation the oye, 

and hand, 


ears, tongue, 


| 


| 


1 
We 
| 
S 
| 
L 


| Pain giving warning, and 
endeavours. 


| Confent of the parts, effefted by the nerves, 
a ſarnple whereof is given in tag — 
5 to the eye, ear, &c. 
Political, ſociable ſtate, For the 
and ſecurity of which the 93 hath en 
care by variety of mens 
1 Faces, 125. 
Voices. 
e 
rupeds, Of w no 
2 they differ from man ; vis. 
{ Prone poſture, which is conſiderable for 


| 


The parts miniſtring to it, eſpecially the 
| [ [ and feet, are. pos made in ſome for 10 


5 3 


Walking and digging 

| Traverfing the plains. 
| Its uſefulneſs to 

C Gather food, 136. 
Catch . 

Sad, leap, nd ſwim. 


| | -F Anſwering to the length of the legs, 142. 
eee by the whiteater 


S h, 144- „ 
\ ' Correſponding to the ſeveral ſpecies. 
; Suited to their proper feod. whether fie 

Heart : Its 
| | Ventricles in ſome 


* Fg 145- 


3 ] 14 Tae. 


| : 1 the Cerebe 
1 1 16 | 
1 
4] 
= 


f 


[ xvii } 
Situation nearer the midft of the body, than 


in man. 
ll Wer nn to 


the midriff, 

Nervous kinds. Abos of which is given ie 
the different correſpondence between the 
and heart of man and beaft, by means of 
| nerves, 150. 
| Birds, S 
[ Body and motion 3 where I conſider 
"The concerned in their motion, 185. 
( The e ſhape of the body, made exactly for 


I 


| ſtrength. 
All well placed ln anary part, foe the 


7% 


mor- 

fions t te- 

quire; and the pectoral muſcles, of 

the greateſt ſtrength of any in the 
whole body 


ying. | 
Tail, which is well made, and placed to 
keep the body Ready, and aſſiſt in ite 
aſcents and deſcents, 160. 
Legs and feet, which are made light for 
flight, and incomparably accouter d for 
their proper occafions of 
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* 


|  C Anſwering every purpoſe and oceaſin 
Other parts of the body ; viz. the 
[Head, remarkable for the commodiom 
; \ Shape of itſelf, 164. 

I Forms of the bill. 

| Si of the eye and ear. 

Pofition of the brain, 

Structure of the 


4 { Provi6on by nerves in the bill for tal. 
| Ing and diſtinguiſhing food, 170. 
Stomachs, one to | 
Macerate and prepare, 171, 
1 @ Grind and digeſt. 
Lungs, incomparably made ſor 
1 173. f 
Making the body buoyant. 
(Neck, which is made 
In due proportion to the legs. 


To ſearch in the waters, and . 
To counterpoiſe the body in flight. 
erpo ; d 
, Yar Of which I take notice of three thing 
viz. their | 7 
Migration remarkable for 
7 ö The knowledge birds have of 


Their times of paſſage, 
3 The places proper for them, 
Their accommogation for long flights, bf 


1 long or elſe ſtrong wings. Jack 


A 


J. 


| 


| 
| 


8 


| 
| 


. which is confderable for 


t 1 


The egg, and i s parts, 279. 
Act itſelf; chat . * 
— 


0 thei 
Tight apts fac x vambe of 
Ae att and 


the wonderful provifion for the youth in 
that caſe, 183 | 


| Nidification. Of which before. | 


Inſefts. Which although a deſpiſed tribe, doth in 


The 


| f 


ſome reſpects more ſet forth infiaite power and 
wiſdom of the Creator, than tbe larger animals. 


things in this tribe remarked upon, are their 


| Body, 189. 
| Shaped, act fo mach tar ing fades, as for 
their food, and condition of life. 5 
Built dot with bones, but with what ſegves 
both for boneg and covering too. | 


f Digging. A 
| Spinning and adit 
Wings, which are | 1 
| C Nicely diſtended with bones, 198. 
Some incomparably adorned with feathers 
and elegant colours. 
Some jointed and folded up in their dy- 
tra, and diſtended again at pleaſure, 
In number either 
Two, with poiſes. 


| : — — 


- mals 


bit 
their cella, 
their 


| ofothers, * | 
FP 
bodies. 


— . 

Supplies | 

Adufment of -their organs of vita to thei 
element. 


| | Poiſe and motion of the body every way, 249 
\ Infenfitive inhabitants. Among which having men- 
tioned follils, and others, I infiſt only upon vege» 
tables, and that in a curſory manner upon their 
Great variety for the ſeveral ules o the world, 250» 
Anatomy. 
| Leaves, 254. | | 
Flowers, and their admirable gaiety« 
Seed, remarkable for its 
Generation. | 
Make. | act 
Containing in it a compleat » 2 | 
| I Preſervation and ſafety in the gems, uit, earth, 
* * hich is provided for by down, wings, 
» * . 
| * fpringy caſes, carried about by birds, fown by 
the huſbandman, &c. 6242. 
hey += — Some by 
Their own ftrength, 270. | 
The help of others, by claſping about, or hanging 


hem. 
| Remarkable uſe. eſpecially of ſore which ſeem to be 
provided for the good of aft 


—— _—_— 
Y 
= rue. 
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b 


F All places, 274. * * „ 3X 44d 
2 Some particular olaces, W Se 1 


Heal ſome pb diſternpents. 8 "4 'Þ 
Pa ſome local * | mn 
ical inferences mug 
That . 's: works _— I 0 


1. Are great and excellent, 280. 


2. Oughr to de enquired into, with a « nd a 
e nel ; | 


5 et to all, and therefore Atheiſm * 


| Fe. Frag 


4. Sn e to excite fear — . 8 4 | 
5. Ought to excite thankfulneſs, 289. 1 
5. Should move us to pay God bis due 8 ul 

worſhip, — that of the nn an 

ess 
e moſt ancient 5293. 

Wiſely contrived Ig diſpatch of baſines, "T 

1 pre vent carnality. | 

Whole proper buficels i is, to ceaſe: from work, 

do follow; ſpiritual employments; the chief 

| dos e 


by 
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INTRODUCTION. 


N P/al. exi. . the Palin An thee, 
* the (a] works of the Lord are my 
: fought. out of all them that have 
therein : ' "This "tree of all God's works,” 
N . 
e 


— — might” 
enen 
0 in this text, the word being the 
itin Fſal. xix. 1. is tranſlated God's 
uch is manifeſtly a to the works of the Crea- 
and properly fignifieth Jam, ops, opificium, | 
my fecit, paravit, aptavit. And, ſaith Be, 
ignificat talem affectionem, qua aliquid ae Ke 
caliter, vel ornats, vel ut non fit in priſtino Rata 
jo lt. Concerd. 5. 2: .col, 937. 

ot, I. B þ. 


- 


7 


* — 


io - af-the 
when ſought out; or, as the Hebrew Few 0 
ſignißeth. when © heedfully and deeply Pri 
into, ſollicitouſly obſerved and enquired ou 
eſpecially when clearly difcovered to us; 1 
this caſe, I ſay, we find thoſe works. of Gol 
abundantly to ps in the Pſalmiſt's charade 
of being Great and Noble ; inaſmuch as they 
are made with the moſt exquiſite art, (c) co 
'trived wth * utmoſt baggcity, 9 order 
with 


6) ou 5 Ourdvit, perquiſivit, ſcifcitatus eſt! 
Buxtor, in verb, Et fimul importat curam, & fol. 
© citudinem.” Conrad. Kirch. ibid. p. 1. col. 1174 

(c)- © Quod'fi omnes mundi partes ita conſtitut 
© ſunt, ut neque ad uſum meliores potuerint ef 

« -neque ad ſpeciem pulchriores; - videamus & 
< trim ea fortuita ſint, an eo ſtatu, quo cohæren 

nullo modo potuerint, nifi ſenſu moderante din 

© naque providentia. . Si ergo meliora ſunt * x 
© Natura, quam illa, quæ arte perfecta ſunt, nec 

© efficit quid fine ratione; ne natura quidem ratic 

© Nis expers eſt habenda. 2 igitur convenit, fi 
num, aut tabulam pictam cam adfpexeris, ſcire a 
© hibitam eſſe artem; cumque procul curſum nai 

< gli videris, non dubitare, quin id ratione atque an 
moveatur: aut cum ſolarium, &c. Mundum at 
© tem, qui & has ipſas artes, & earum artifices, & 
© cunQa compleRatur, conſilii & rationis eſſe expe! 
© tem putare ? Quod fi in Scythiam, aut in Brita 
* niam, ſphæram aliquis tulerit hanc, quam nupd 
E: familiaris noſter effecit Poſidonius, cujus fing 

© converſfiones idem efficiunt in ſole, c. qu 
< efficitur in cœlo ſingulis diebus & noctibus; qui 
© 11 barbarie dubitet, quin ea ſphæra fit pertedl 
© rTatione? Hi autem dubitant de mundo, ex quod 


© 'oriuntur, & fiunt omnia, caſu ne ipſe fit effectus 


2 err aqueous Globe. 3 


rich a plain wile deſign, and miniſtring to ad- 
nirable ends (d). For which reaſon St. Han!“ 
ight well affirm of thoſe Ionjuares of God, 
s; 0M hat the *© inviſible thin f God, even his 
Go eternal power and —_— are underſtood 
raGer 12 them. And Wee they are the moſt 
y and intelligible 5 % the Bei 
) cop 10 Attributes of God; (e) ef] wy = 
rder are unacquainted with the peed of rea- 
ü ning and argumentation ; as the greateſt part 
18 ef! of nkind are. 
I may not therefore be unſuitable to the na- 
5 and 1 5 of lectures ( /), founded by one 
fitun f the xteateft virtuoſo's of the laſt age, and 
nt eſe nſtituted too on purpoſe for the proof of the 
hriſtian religion againſt atheiſts, and other in- 
herenWdels, to improve this occaſion in the demon- 


a2 8 an mente divina ? Et Archimedem ar- 
| rate ditrantur plus yaluifie-in-imitandis ſphere conver- 
it, fig lionibus, quam naturam in efficiendis, præſertim 
cum multis paftibus ſint illa perfeta, quam haec 
n nail fimulata, ſolertiug, &c. Cic. de nat. I. 2. c. 34, 35. 

A (4) And a little before he faith of nature itſelf, 
um a8 Omnem ergo regit naturam ipſe [Des] &c. 

e) © Mundus codex eſt dei, in quo jugiter 

 expef debemus. Bernard. ſerm. 

Arbitror nullam gentem, neque hominum ſo- 
cietatem, apud quos ulla deorum eſt religio, quid- 
quam habere ſacris Eleufiniis aut Samothraciis fi- 
mile: Ea tamen obſcure docent quz profirentur : 
quis Nature verd opera in omnibus animantibus ſunt ' 
erſpicua. Galen. de uf. part. I. 17. c. 1. 

Y © Philoſophia eſt catechiſmus ad idem. - 


1A I, contr, Jul. 


4 - > Survey of the Globe. 


ſtration of the Being and Attributes of an in 
nitely wiſe and powerful Creator, from a en 
fory ſurvey of the works of creation, or (x 
often called) of nature. q 


Which works belong either to our te 
queous globe, or the heavens. _ 
I ſhall begin with our own globe, beiy 
-neareſt, and falling molt under our ſenſe 
Which being a ſubject very various and d 
pious, for the more methodical and ordeh 
proceeding upon it, I ſhall diſtribute the wa 
I. Into ſuch as are not © proper parts, b 


appendages or outworks of the globe, * 
e 


* 


oy 3 Arnoſpere 


153 * I F 9 * „ 


" = #-. © 
'T 


1. 9 0 OK 1. a 


gh aps naſe — Gun 


globe, 2 
20, and the infinitely wiſe Creator's work, if 
rr and make tal, and its 
uſe to the 1. 

1. Its nature an make, a maſhof air, of ſub 
tile penetrating matter, ft to pervade other 

lies —— mid rocks ofa 
mr 


A nes conſequently, | 

f greateſt uſe to the world, uſeful to the 
15 the health, the comfort, the plealure, and 
bulneſs of the whole globe. It . the be 


n neee 
Hic elt enim qui ceelum terramque cone,” 
Sener. nat: qu, J. 2. c. 4. 
„ Tpfe aer nobiſcum videt, nobiſeum Me; no- 
ſonat; nihil enim eorum ſine e fiert Po- 
telt, Kc. e J. 21 6. 33. 
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_ ſuffocateth ; not too rare and thin, becauſe that ſuf- 


the bird begen to pant, and be concerned); and in 
leſs than an hour and half to be ſick, vomit, aad 
| more out of breath; and in two hours time w 


= Ader this T made two other experiments in com 


| : en wes Lr _ in romp 


| | Survey: of the Book l 
whole animal world breatheth, and liveth by; 
not only the auimah inhubiring the e 


00 As the nir 18 of abſolite neceſſity to 6 
ſs it is neceſſary that it ſhould he of a due tem- 
perament or conſſtence; not foul, by reaſons that 


ficeth not : "with examples of each of Which, I ſhall 
a little entertain the reader. In one of Mr. Hawk: 
bee's compreſſing engines, I clofsly ſhut up a Sparrow, 
without forcing any air in; and in leſs than an hour 


way expiring.  -/ 
Another I put in and compreſſed the air, but the 
engine leaking, I frequently renewed the compreb 
PET? ; by which means (although the bird panteda 
little after the firſt hour) yet after ſuch frequent com. 
preſſures, and immiſſion of freſh air, it was ver) 
little concerried; and taken out ſeemingly bows 
after three hours. 


prefied air, with the weight of two atmoſpheres in- 
jected, the engine holding tight and well; the en 
with the Great Titmouſe, the other with a Sparrow, 
For near am hour they ſeemed but little concerned; 
hüt after. that grew fainter, and in two hours tim 
nick, and in three liours time died. Another thing 
I took notice of, was, that when the birds were fic, 
and very reſtleſs, I fancied they were ſomewhat : 
. ieved for a ſhort. ſpace,” with the · motion of the at, 
cauſed by their Huttering and ſhaking their wing 
(a thing worth trying in the  diving-bell.).. 1 ful 
leave the ingenious reader to judge what the cal 
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p. I. Atmoſphere. 9 
n uncompreſſed air; whether a leſs quantity ot 
was not ſooner fouled. and render d unfit, for og 
ration, than a greater. 503 i& Bak 
rom theſe experiments two things are mani» 
ed; one is, | that air, in ſome meaſure compreſ- 
, br rather heavy, is neceſſary to animal liſe: of / 
ich by and by. The other, that freſh air is alſo 
effary ; for pent- up air, when overcharged with 
; vapours emitted out of the animal's body, be- 
es unfit for reſpiration. For which reaſon, in 
diving-bell, after ſome time of ſtay under water, 
y are forced to come up and take in freſh air, or 
ſome ſuch means recruit it. But the famous Car- 
us Drebell contrived not only a veſſel to be rowed 
der water, but alſo a' liquor to be carried in that 
fel, that would ſupply the want of ſreſh air. The 
ſel was made for King James I. It carried twelve 
vers, beſides. the paſſengers. It wras tried in the 
er of 7 bamey, and one of the perſons that was in 
at ſubmarine navigation was then alive, and told 
one, who related the matter to our famous founder, _ 
2 honourable and moſt ingenious Mr. Boyle. As 
the liquor, Mr, Boyle ſaith; he diſcovered by a 
tor of phyſick, who married Drebels daughter, 
at it was: uſed from time to time, when the air, 
the ſubmarine baat, was clogged by the breath of 
2 company, and thereby made unfit for reſpira- 
dn ; at which time, by unſtopping.a veſſel full of 
$ liquor, he could ſpeedily reſtore to the troubled 
ſuch a proportion of vital parts, as would make 
again for a good while fit for reſpiration.” The ſe- 
t of this liquor Drebe!/ would never. diſcloſe t 
vve one perſon, who himſelf affured Mr. Ben 
hat it was. Yide Boyle's ep. phyſ. mech. of the 
ng of the air, exp. 41. in the digreffion, This ory 
= too ir, nen 
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moch/queſtion, whether the virtues of the k 


were ſo effeQual as reported. | 
And as too groſs, ſo too i in air is unt in 


| fpiration.” Not to mention the forced rarefadh 
made by the air-pump, in the following note; i 
found, that een the extraordinary natural rar 
tions, upon the tops of very high hills, "much 2 
__ reſpiration.” Al de eccleſiaſtical perſon, who hat 
_ fited the high mountains of Armeiza (on which a 
fancy the ark reſted) told Mr. Beyl, that whill 
Was on the upper part of them, he was forced! 
fetch his breath oftner than he was wont: And 
ing notice of ir when he came down, the people 
mim, that it was what happened to them whent 
were fo high above the plane, and that it was ad 
mon "obſervation among them. The like obſer; 
the fame ectleſiaſtick made upon the top of a m 
tain in the Cevennes.. So a learned traveller and 
— Tious perfon, on one of the higheft ridges of the! 
renes, called Pic & midi, found the air not ſo fit 
reſpiration, as the common air, but he and ble 
pany were fain to breath ſhorter and oftner th: 
the lower air. Yide pbil. tranſaf. No 6 1 
thorp"-abridg. vol. II. p. 226. 
Such another relation the learned Jab 4 
gives of Himſelf, and his company, that, when f 
paſſed by 33 mountains of Pers, which they" 
Fe {to which he ſaith, the - themſe 
© ſeemed'to them but as ordinary houſes, in re 
Jof ligh towers) he, and his companions, were! 
; * prized with ſuch extreme pangs of ſtraining 
vomiting (not without caſting up of blood too) 
7 with fo  olerit 4 diſtemper, that he conclude 
_ © ſhould undoubtedly have died, but that this la 
; © not above three or four hours, before they a 
_ = 4 more convenient and natural temps 
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err I. Atmosphere. 9 
Book ir (4), but thoſe of the waters (e) too. Without 


of the air. All which he coneludes, 
om the too great ſubtility and delicacy of the air, 


20 F hich is not proportionable to human 
ote; Mich requires a more groſs and temperate air. Vide 
1 le, ubi ſupra. | 2 : 


Thus it appears, that an air too ſubtile, rare and 
zht, is unfit for reſpiration +: But the cauſe is not 
te ſabtilty, or too! great delicacy, as Mr. Boyle 
inks, but the too great lightneſs thereof, which 
ders it unable to be a counterbalance or an anta- 
diſt to the heart, and all- the muſcles miniftring 
reſpiration, and the diaftole of the heart, Of 

hich ſee book iv, chap. 7. note . | 


as auf And as our inability to live in too rare and light an 
errut, may diſcourage thoſe vain attempts of flying. 
* d whimfies of paſſing to the moon, Cc. ſo our 


ing able to bear an heavier ſtate of the air is an e 
lent proviſion for mens occaſions in mines, and 


1 if great depths of the earth; and thoſe other 
dus eater preſſures made upon the air, in the diving 
r mug, when we deſcend into great depths of the waters. 


(d) That the inhabitants of the air (birds and in- 
Qs) need the air as well as man, and other ani- 
ls, is manifeſt from their ſpeedy dying in too fecu- 
ht, or too much rarified air; of which ſee the pre- 
eding and following note (F). But yet birds and 
ſects (ſome birds at leaſt) can live in rarer air 


15 an, Thus Eagles, Kites, Herons, and divers 

* , that delight in high flights, are not affected 
nn; ch the rarity of the medium, as thoſe perſons wers 
| to0} the preceeding note. So inſets bear the air-pump 
clude We, as in the following note (F). ks 
ny 0. Creatures inhabiting the waters need the air, 


well as other animals, yea, and freſh air Tho 
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it moſt animals live ſcarce half a minute (f); 
and others, that are the moſt accuſtomed to the 
want of i It live not without it many days. 


* 


TheHydrocanthariof all forts, the Nymphz of gnats, 
and many other water-inſeQs, have a fingular facul. 
ty, and an'admirable apparatus, to raiſe their back. 
parts to the top of the waters, and take in freſh ai, 
t is pretty to ſee, for inſtance, the Hydrocanthag 
. come and thruft their tails out of the water, and talk 
in a bubble of air, at the tip of their Vaginz an 
tails, and then nimbly carry it do with them int 
the waters ; ; and, when that is ſpent, or fouled, 
aſcend again tad recruit it. 
So fiſhes alſo are well known to uſe refpiratig 
* paſſing "the water through, their mouths and yi 
t Carps will live out of the water, only in the air; 
as is manifeſt by the experiment of their way of fa 
ting them in Holland, and pb wan ao. 
here in Ege vi. "they hag th em up in ac 
or ſome cool p es, in wet moſs in a ne 
With their Wess ont, and feed them with white bees 
Toaked in milk, for many days. This was told wk 
by a A perſon very curious, and of great Honour an 
eminence, . whoſe word (if! I had leave to name hi , 
| no body would queſtion : | And it being an ir tand 
of the reſpiration of fiſhes very ſingular, and ſym: 
what out of the way, 1 have for the reader's dive 
ion taken notice of it. 
0 By experiments 1 made myſelf i in the a 
in September and Oteber, 1704, I obſerys 
That animals whoſe hearts have two ventricles, a 
no Foramen Ovale, as birds, dogs, cats, rats, mis 
Sg. die in leſs than half a minute, counting from i 
* firſt bee; ; eſpecially Wu A ſmall receive, 


Chap. I. Atmoſphere. 11 

And not only animals themſelves, but even 
es and plants, and the whole vegetable race, 

we their vegetation and life to this uſeful ele. ele- 

xent ; as will appear when I come to ſpeak of 


zem, and is N from their py wa and 


A Mole (which 1 fuſpeed might 33 
an other quadrupeds) died in one minute (without 
. in a large receiver; and doubtleſs would 
ily have ſurvived half a minute in a ſmall re- 
wer. A Bat (although wounded) fuſtained the. 
mp two minutes, and revived upon the re-admiſ-- 
dn of the air. After that, he remained four mi- 
tes and a half, and . Laſtly, after he had. 
five minutes, he continued gaſping for a time, 
d after twenty minutes I re-admitted the air, but 
e Bat never revived. 
As for Inſects; Waſps, Bees, Hornets, Graſhop- 
s, and Lady-cows ſeemed dead in appearance in 
o minutes, but revived in the open air in two or 
ree hours time, notwitliſtanding they had been in 
acuo twenty-four hours. 
The Ear-wig, the great Staphylinus, the 4 | 
k lowſy Beetle, and ſome other inſets, would 
m unconcerned at the Vacuum a good while, and 
as dead; but revive in the air, although ſome 
i lain ſixteen hours in the exhauſted receiver. | 
Snails bear the air-pump prodigiouſly, . eſpecially 
le in ſhells ; two of which lay above ewenty-four 
| and ſeemed not much affected. The ſame 
is I left in twenty-eight hours more after a ſecond 
auſtion, and found one of them quite dead, but 
other revived, 
rogs and Toads bear the pump long, eſpecially 
former. A large toad, found in the houſe, died 
Cove; ble in leſs than fix hours, Another = 
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verdure in a free air, and their becoming pak 

and fickly, and languiſhing and dying, wha 

by any means excluded from it (e). "IJ 

haus uſeful, thus neceſſary, is the air to tit 
life of the animated Ereatures ; and no leſs is K 
| 2 R | to 


r 


ingly dead in two hours, but the frog juſt alive. A. 
ter they had remained there eleven hours, and feem- 
ingly dead, the frog recovered in the open air, on) 
weak, but the toad was quite dead. The ſame fry 
being put in again for twenty-ſeven. hours, thei 
quite died. RE TS | 

- The animalcules in Pepper-water remained in 
cuo twenty-four hours. And after they had been ex 
| Poſed a day or two to the open air, I found ſomed 
them dead, ſome alive. 7 
. 4g) That the air is the principal cauſe of the ve 
getation of plants, Borel; proves, in his excelle 

book De met. animal. Vol. II. prop. 1$1. Andi 
the next propoſition, he aſſureth, In plantis qui 
que peragi aẽris reſpirationem quandam imperſet 
tam, a qui earum vita pendet, & conſervatur.” B 
of this more, when I come to ſurvey vegetables. 

Some Lettice-ſeed being ſown upon ſame 
© in the open air, and fome of the ſame ſeed, at tif 
ſame time, upon other earth, in the glaſs-receir 
of the pneumatick engine, afterwards exhaulſted« 
air; the ſeed expoſed to the air, was grown up 
inch and half high within eight days; but that 
© the exhauſted receiver not at all. And air bei 
again admitted into the ſame emptied receiver, 
ſee whether any of the feed would then come 
< it was found, that in the ſpace of one week it 
© grown up to the height of two or three inche 
Vide Phil. Tranſ. No 23- Lowth. abridg. Vol, II. p. 2 


jap. I. Atmoſphere. 3 
o the motion and conveyance of many of them. 
All the winged tribes owe their flight and buoy- 
ancy (5) to it, as ſhall be ſhewn in a proper 
place: And even the watry inhabitants them- 
elves cannot aſcend and deſcend into their ele- 
nent, well without it (i). But 


(5) © In volucribus pulmones perforati acrem in- 
WF ſpiratum in totam ventris cavitatem admittunt : 
Hujus ratio, ut propter corporis truncum are re- 
pletum & quaſi extenſum, ipſa magis volatilia eva- 
IF dant, faciliuſque ab acre externo, propter intimi 
oF penum, ſuſtententur. Equidem piſces, qud leviũs 
in aquis natent, in abdomine veſicas atre inflatas 
geſtant: Pariter & volucres, propter corporis trun- 
cum acre impletum & quaſi inflatum, nudo agri in- 
cumbentes, minus gravantur, proindeque levids & 
expeditids volant.* Willis de anim. brut. p. 1. c. 3. 
(i) © Fiſhes, by reaſon of the bladder of air within 
them, can ſuſtain, or keep themſelves in any depth 
of water : For the air in that bladder being more 
or leſs compreſſed, according to the depth the fiſh 
ſwims at, takes up more or leſs ſpace ; and con- 
ſequently, the body of the fiſh, part of whoſe bulk 
this bladder is, is greater or leſs, according to the 
ſeveral depths, and yet retains the ſame weight. 
Now the rule de infidentibus bumido is, that a body, 
that is heavier than ſo much water as is equal in 
quantity to the bulk of it, will fink ; a body that 
8 lighter will ſwim ; a body of equal weight will 
feſt in any part of the water. By this rule, if the 
fiſh, in the middli region of the water, be of equal 
weight to the water, that is, commenſurate to the 
bulk of it, -the fiſh will reſt there, without any 
tendency upwards or downwards : And, if the fiſh 
de deeper in the water, the bulk of the fiſh be- 
vt, I, S * . 6 coming | 
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But it would be tedious to deſcend too far 


into ö to reckon up the many bene, 
fu 


1 * coming leſs by the compreſſion of the bladder, and; 
yet retaining the ſame weight, it will fink, and ref 
at the bottom. And on the other fide, if the fi 
© be higher than the middle region, the air dilating 
c itſelf, and the bulk of the fiſh conſequently in. 

a creaſing, but not the weight, the fiſh will riſe up. 
© wards, and reſt at the top of the water. Perhaps 
© the fiſh by ſome action can emit air out of its blad- 
© der ;-----and, when not enough, take in air, 
„ then it wil not be wof\dred, that there ſhoull 
de always a fit proportion of air in all fiſhes to ſer 
< their uſe, &c.* Then follows a method of M. 
Boyle's to experiment the truth of this. After which 
in Mr. Lowthorp's Abridgment, follow Mr, Ry 
obſervations. * I think that-----hath hit upon tl 
© true uſe of the ſwimming bladders in fiſhes. Ff 
© x, It hath been obſerved, that if the ſwimming: 
bladder of any fiſh be pricked or broken, ſuc 
a a fiſh ſinks preſently to the bottom, and cat 
© neither ſupport or raiſe itſelf up in the water 
© 2. Flat fiſhes, as Soles, Plaiſe, Sc. which lie 4 
© ways groveling at the bottom, have no ſwimming 
© bladders that ever I could find. 3. In moſt fiſhs 
© there is a Manifeſt channel leading from the gut 
© let-+--to the ſaid bladder, which, without dout 
© ſerves for the conveying air thereunts. ——g In th 
© coat of this bladder is a muſculous power to cal 
tract it when the fiſh liſts.” See more very e 
rious obſervations relating to this matter, of the lat 
great Mr. Ray, as alſo of the curious anonyme 
gentleman, in the ingenious Mr. Lozorhborp's abridt 
ment before cited, p. 84 5, from 8 * 
No 114, 115. 
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Chap. T. Atmoſphere. * 15 
fts of this noble appendage of our globe in 
many 6 engines (4) ; in many of the func- 


tions and en of nature (J, in the con- 
veyance 


(4) Among the engines in which the air is uſeful, 
pumps may be accounted not contemptible ones, and: 
divers other hydraulical engines, which need not be 
icularly infiſted on. In theſe the water was ima- 
gined to raiſe by the power of ſuction, to avoid a 
vacuum, and fuch unintelligible ſtuff ; but the juſtly 
famous Mr. Boyle was the firſt that ſolved theſe pa- 
nomena by the weight of the atmoſphere. His in- 
genious and curious obſervations and experiments 
relating hereto, may be ſeen in his little tract, O f 
© the cauſe of attraction by ſuction, and divers 
others of his tracts. 

(1) It would be endleſs to ſpecify the uſes of the 
air in nature's operations : I ſhall therefore, for a 
ſample only, name its great. uſe to the world in con- 
ſerving animated bodies, whether endowed with ani- 
mal or vegetative life, and its contrary quality of 
diſſolving other bodies; by which means many bo- 
dies that would prove "nuiſances to the world, are 
put out of the way, by. being reduced into their firſt 
principles (as we ſay) and ſo embodied with the 
earth again. Of its faculty as a menſtruum, or its 
power to diſſolve bodies, I may inſtance in cryſtal 
glafſes ; which, with long keeping, eſpecially if not 
uſed, will in time be reduced to a powder, as I have 
ſeen. So divers minerals, earth, ſtones, foflil-ſhells, 
woods, &. which from Neab's flood, at leaſt for 
many ages, have lain under ground, ſo ſecure from 
corruption, that, on the contrary, they have been 
thereby made much the ſtronger, have in the open 
air ſoon moulder'd away. Of which laſt Mr. Boyle 
gives an inſtance (from rhe Diſſertation de admirandis 


C42 — 


| refracting the ſun beams to our eye, before i 
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veyance'of ſounds; and a thouſand things be. 
ſides. And I ſhall but juſt mention the admi. 
rable uſe of our atmoſphere ip miniftring to the 
enlightning of the world, by its reflecting the 
light of the heavenly bodies to us (a) ; and 


ever 


ner t of a Sol ws abe ben ty 
out of a ſalt-mine in Franfilvantia, © ſo hard, that it 
q © would not eafily be wrought upon by iron took; 

yet, being expoſed to the air out of the mines, it 
© became fo rotten, that in four days it was eaſy to 
© be broken, and crumbled berween one's fingers, 
Boyle's ſuſpic. about ſome hidden qualities in the 
air, p. 28. So the trees turned out of the earth by 
the breaches at We:ft-Thurrock and Dagenham, ner 
me, although probably no other than Alder, and in- 
terred many ages ago in a rotten oazy mould, were 
fo exceedingly tough, hard, and found at firſt, that 
I could make but little i ns on them with the 
ſtrokes of an axe; but being expdſed to the air and 
water, ſoon became ſo rotten as to be crumbled be. 
tween the fingers. See my obſervations in "ey 


Tranſat. No 335. 


(m) By refieRing the light of the heavily bodies 


to us, I mean that whitenefs or lightneſs which is 


in the air in the day-time, cauſed by the rays d 
light ſtriking upon the particles of the atmoſphere, 
as well as upon the clouds above, and the other ob- 


jects beneath upon the earth. To the fame cauſe 
alſo we owe the twilight; vi. to the ſun- beam 


touching the uppermoſt particles of our atmoſphere; 
which they do when "the fun is about eighteen de- 
grees beneath the horizon. And as the beams reach 


or and more: of the airy pens” f6 darknek 


gon 
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17 
ever ſurmounteth our horizon ( * 3 by which 


Chap. 1. -- | Atmoſphere: 


8 


means the day is protracted throughout the 
whole n and the long and didnal nights 
are 


goes off, and day-light comes on and increateth. 
or an exemplification of this, the experiment may 

ſerve of tranſmitting a few rays of the ſun through 
a ſmall hole into a dark room: By which means the 
rays which meet with duſt, and other particles fly- 
ing in the air, are are fender d viſible; or (which 
zmounts to the ſame) thoſe ſwimming ſmall bodies 
re render'd viſible, by their reflecting the light of 
the ſun-beams to the eye, which, without ſuch re- 
lection, would itſelf be inviſible. 

The azure colour of the ſky, Sir Iſaac Newton at- 
tributes to vapours beginning to condenſe, and that 
are not able to reflect the other colours, Fid. Optic. 
+2, Par, 3 Prop. 7. | 
(n) By the refractive power of the air, the ſun, and 
the other heavenly bodies ſeem higher than really 
hey are, eſpecially near the horizon. What the 
eſractions amount unto, what variations they have, 
nd what alterations in time they cauſe, may be 
a ſeen in a little book call'd The . 
ker, Chap 11 

: Although this inflective quality of the air be a 
great incumbrance and confuſion of aſtronomical 
obſervations - yet it is not without ſome con- 
fiderable. benefit to navigation; and indeed, in 
ſome caſes, the benefit thereby obtained is much 
greater than would be the benefit of having the 
ray proceed. in an exact ſtraight line.” Then he 
nentions the benefit hereof to the polar parts of the 
rorld,] © But this by the by (faith he.) The great 
e 1 e * is the . diſcov 4 
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"© © of land upon the ſea; 


T refraction, which'is of great benefit to navigatia 
the help of an uninflected ray, eſpecially in ſud 


98 um Belgæ in Nova Zemblà hybernarent, u 


quidem atre ſereno.* Vuren. Geog. c. 19. Prop. 22 


chat place mortened no leſs than a whole month 
which muſt needs be a very great comfort to 2 


© ſeeing the ſun, cannot chuſt but be very tediousa 


are ſhorten'd in the frigid zones, and day ſooner 
approacheth them; yea, the ſun itſelf riſeth in 
appearance (when really it is abſent from then 
to the great comfort of thoſe forlorn places (j 

3 | 23 14 5 wk tee * But 
for by means hereof, the 
© tops of hills and lands are raifed up into the ai, 
© fo as to be diſcoverable ſeveral leagues farther of 
on the ſea than they would be, were there noſuch 


for ſteering their courſe in the night, when the 
© approach near land; and likewiſe for directig 
them in the day-time, much more certainly tha 
© the moſt exact celeftial obſervations could do by 


places as they have no ſoundings.* [Then he pr 

poſes a method to find, by theſe means, the diftang 
of objects at ſea. ] Vide Dr, Hook's Poft. Works, La 
of Navig. p. 466. 5 


© Mis apparuit 15 diebus citids quam revera in ho 
rizonts exiſteret, hoc eſt, cùm adhuc infra hot 
rontem depreſſus eſſet quatuor circiter gradibus 


ve 
fa 

ne 
[Theſe Hollanders] found, that the night 


© ſuch places as lie very far towards the north u 
'© ſouth poles, where length of night, and want 


„ irkſome. Hood, ibid. ] 

© [By means of the refraQions] © we found theſi 
"© to riſe twenty minutes before it ſhould ; and! 
"©" the evening to remain above the horizon twen 
minutes (or thereabouts) longer than it ſhoul 
Capt. James s Journ. in Boyle of cold. Tit. 18. p. 
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But paſſing by all theſe things with only a 
ure Kar vs and wholly — * others that 
ight have been named, I. ſhall only inſiſt 
pon the excellent uſe of this noble circum- 


— 
- — - 


it Wabient companion of our globe, in reſpect of 
vo of its metgors, the winds, and the clouds 

i NN 880 NN 

: CHAP. U. 

| Of the Winds. (a). 

7 O paſs by other conſiderations, whereby 

n I might demonſtrate the winds to be the 


phnite Creator's contrivance, I ſhall inſiſt only 
on their great uſefulneſs to the world. 3 


Aer in nubes cogitur, humoremque colligens 
terram auget imbribus: tum effluens huc & illuc, 
ventos efficit. Idem annuas frigorum & calorum 
facit varietates: idemque & volatus alitum ſuſti- 
net, & ſpiritu ductus alit & ſuſtentat animantes. 
Lie. de nat. deor. I. 2, c. 39. | 5 
(a) Ventus eſt aer fluens, is Seneca 8 definition. 
Na. Qa. 1, 5. And as wind is a. current. of the 
ur, ſo that which excites or alters its currents, may 
be juſtly ſaid to be the cauſe of the winds, An qui- 
poiſe of the atmoſphere. produceth a calm; but if 
that æquĩipoĩſę be more or leſs taken off, a ſtream of 
air, or wind, is thereby accordingly produced either 
ſtronger ox weaker, ſwiſter or ſlower. And divers 
things there are that may make ſuch alterations in 
the æquipoiſe or balance of the atmoſphere ; wiz. 

f 1 eruptions 


2 


E 


. 
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ſo great is their uſe, and of ſuch abſolutenece 
ſity are they to the ſalubrity of the N ere 
that all the Wowld would be poiſoned withoy 
thoſe agitations thereof. We _ how — N 


Fed and uſe fr bieten wal 


7 + 


eruptions of vapours from 4 and 4 ; rarificatiol 
and condenſations in one place more hon 1 
the falling of Par preſſure of the clouds, 
Pliny, I. 2. c. 4 deln us of a certain cavem 
Datmatia, call'd Santa, in quem (faith he) dejet 
* levi pondere, quamvis tranquillo die, turbini fn 
© lis emicat* procella.* But as to caves it is obſer 
that they often emit winds more or leſs, Dr. Cong 
taking” notice of this matter, ſpecifies theſe, *1 
© regno Neapolitanotx immani Cumanæ Sibylla 
© tro tenuem ventum effluentem percepi. The il 
he obſerved at the caves at Baja, and in ſome dd 
mines of Germany, and in the large ſalt- mines 
Cracow in Poland. Ubi (faith he) opifices, & in | 
*< fodinz dominus Andreas Morſtin, Nob. Poloum 
'© mihi aſſeruerunt, qudd tanta aliquando ventoruy 
© tempeſtas ex ambagiofis hujus fodinz recefliby 
© furgere ſolebat, quod laborantes foſſores humi pre 
© ſternebat, nec non portas & domicilia (quæ ſibi i 
hac fodina artifices exſtruunt) penitus evertchat. 
Bern. Connor. Aer. med: pbyſ. p. 33. artic. 3. 
And as great caves, ſo great lakes ſometimes ſent 
forth winds. So CGafſendus ſaith the Lacus Lau 
doth, © E quo dum exoritur fumus, nubes haud di- 
die creanda eſt, quæ fit brevi in tempeſtatem ie: 
: viſſimam' exoneranda.” Gaſſend. vis Peireck, 1 
P. 417. 
But the moſt univerſal and conſtant alterations d 
the 3 of * atmoſphere, are from heat = 


5 
_— 
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d pleafare, a ſtagnating, confined, hope 

1 if the nr. maſs of air and = 
jars was always at reſt, and without moron, 


ſtead of refrething' and —_— 
focate and poilon all 'the — t _ 


e 
wing all the year between the tropicks from eaſt 
welt : If the.cauſg thereof be (as ſome ingenious 
1 imagine). the ſun's daily progreſs: round that 
of the globe, and by his heatrarifying one part 
the air, whilſt the cooler and heavier air behind 
ſeth after. So the ſea and land breezes in note (d.) 
| ſo in our climate, the northerly and ſoutherly 
ids (commonly eſteemed. the cauſes -of cold and 
n weather] are really the effects of the cold or 
nth of the atmoſphere : Of which I have had fo 
ry confirmatiens, that I have no doubt of it. As 
inſtance, it is not uncommon to fee a warm 
therly wind, ſuddenly changed to the north, by 
fall of ſnow or hail ; to ſee the wind in a froſty, 
Ire north, and when the fun hath well 
1 the earth and air, you may obſerve it to 

col about towards the ſoutherly quarters, and 
in to turn northerly or eaſterly in the cold eve- 
It is from hence alfo, that in thunder-ſhowers 
wind and chouds are ofientimcy comtrary to ons 
(o(pecially if hail falls) the ſultry] weather 
Gee the wind one way, and the cold 
ee ee 1 too notice upon 
— 10th, 1710-11. (and divers ſuch: Bike 
3 I have had before and fince) that the morn- : 
439 vines, and what wind ſtirred was  weſt- 


„ — . 


my 


rally * are when e enſues.) A uttle be- 
fore 


thweſt, but the clouds were thick and black. (as 
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rpetual commotions it receives from they 
= n een 
Neithe 


f to north by we 
and ſometimes to other points, the clouds at t 
_ Game time flying ſome north by weſt, ſome ſout 
| weſt: About one bf the clock it rained apace, t 
clouds flying ſometimes north-eaſt, then north, x 
at laſt both wind and clouds ſettled north by wel 
at which time fleet fell plentifully, and it grew w 
cold. From all which I obſerve, 1. That 
our region below was warm, the region of 
clouds was cold, as the black ſnowy clouds ſhew 
a. That the ſtruggle between the warmth of « 
and the cold of the cloudy region, Nopped the x 
currents of both regions. 3. That the falling of 
ſnow thro* our warmer air, melted into rain at f 
but that it became fleet, after the ſuperior cold 
conquered the inferior warmth. 4. That, ast 
cold prevailed by degrees, ſo by degrees it v 
about both the winds and clouds from the » 
wards towards the foutts. © | 
© Hippocrares, l. 2. de vie. orat. omnes ve 
vel a nive, glacie, vehementi gelu, auminlbes 
nnn Bartbolin. de uſu ni vit, c. 
(5) © It-is well obſerved in my Lord Haus 
voyage to Canflantinople, that at Yienna they hi 
© frequent winds, Which if they ceaſe long in fu 
'© mer, the plague often enſues : So that it is! 
_ © grown. into a proverb, that if Auſtria be not wi | 
* It is:Gubjoct to contagion.” Bohun wind. p. 2 
From ſome ſuch commotions of the air I ima | 
it-is, that at Grand Cairo the plague immediat | (0) 
ceaſes, as ſoon as the Mile begins to overflow; | 
though Mr. Boyle attributes it to nitrous corpul® 


S nat. of uv. chap. 4 
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Neither are thoſe ventilations beneficial only 
che health, but to the pleaſure alſo of the 
habitants of the terraqueous globe ; witneſs 
e gales which fan us in the heat of ſummer; 
thout which, even in this our tem 

ne, men are ſcarce able to perform la- 
urs of their calling, or not without danger 
health and life (ej. But eſpecially, ogy 


© Nulla enim propemodum regio eſt, que non ha- 
beat aliquem flatum ex ſe naſcentem, & circa ſea 
oO | 
© Inter cætera itaque providentiæ opera, hoc quo- 
que aliquis, ut dignum admiratione, ſuſpexerit. 
Non enim ex uni causa ventos aut invenit, aut 
per diverſa . diſpoſuit : ſed primum ut ara non 
finerent pigreſcere, ſed aſſiduà vexatione utilem 
redderent, vitalemque traQturis.* Sen: nat. u. 
5. e. 17, 18. | 
All this is more evident, fromi the cauſe aſfign'd 
d malignant epidemical diſeaſes, particularly the 
lague, by my ingenious, learned friend, Dr. Mead ; 
d that is, an hot. and moiſt temperament of the 
r, which is obſerved by Hippocrates, Galen, and the 
neral hiſtories of epidemical diſeaſes, to attend 
loſe diſtempers. Vide Mead of porſons, gay 5 P. 161. 
t indeed, whether the cauſe be this, or poiſonous, 
alignant exhalations, or animalcules, as others 
ink, the winds are however very ſalutiferous in 
ch caſes, in cooling the air, and diſperſing and 
nving away the moiſt or peſtiferous vapours. 

(e) July 8. 1707. (called for ſome time after the 
ler Tucſday) was ſo exceffively hot and ſuffocating, 
y reaſon there was no wind ſtirring, that divers per- 
ns died, or were in great danger of death, in _ . 

| | | harvett- 
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the perpetual gales which throughout the wha 
year do fan the torrid zone, and make th 
climate an -healthful and pleaſant habi ation 
which eld otherwile be 1 habitable. 


Tl ti 


tarveſt-wor + Particularly ae wt dah ne 
been my ſervant, a healthy, luſty, young ro . 
killed by the heat; and ſeveral horſes on the n 
dropped down, and died the ſame day. 
In the foregoing notes, having taken notice e 
ſome things relating to heat, although it be ſom 
what out of the way, I hope the reader will excui 
me, if I entertain him with ſome obſervatiom 
made about the heat of the air under the line, con 
pared with the heat of our bodies. J. Patrick, wh 
as he is very accurate in making barometrical a 
thermometrical inftruments, had the curiolity, & | 
the nicer adjuſting his thermometers, to ſend t 
abroad (under the care of two very ſenfible ing 
nious men) one to the northern lat. of 8 13 the othe 
to the parts under the equinoQial : In theſe two dif 

+ ferent climates, the places were marked where ti 
ſpirits ſtood at the ſevereſt cold and greateſt he 
And according to theſe obſeryations he graduates hi 
thermometers, With his ſtandard T compared n 
ſtandard thermometers, from all the degrees of cold 
I could make with Sal Armoniac, &c. to the greate 
degrees of heat our thermometers would reach 1 
And with the ſame thermometer (of mine) J expe 
rimented the greateſt heat of my body, in Jah, 1 7% 
in an hot day without exerciſe, by putting d 
ball of my thermometer under my arm-pits, a 
other . hotteſt parts of my body: By which mean 
.. the ſpirits were raiſed 284 tenths of an inch abow 
| the ball, After that in a much hotter day, * i 
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To theſe I might add many other great con- 


veniencies of the winds in various engines, and 
various buſineſſes. I might particularly inſiſt 
upon its great uſe to tranſport men to the far- 
theſt diſtant regions of the world; (4) and I 
TE | | might 
deed nearly as hot as any day with us; and after I 
had heated myſelf with ſtreng exerciſe too, as much 
as I could well bear, I again tried the fame experi- 
ment, but could not get the ſpirits above 288 tenths ; 
which I thought an incohfiderable difference for ſe 
ſeemingly a very different heat of my body. Bu 
from ſome experiments I have made (although I have 
unfortunately forgotten them) in very cold weather, 
imagine the heat of an healthy body to be always 
nuch the ſame in the warmeſt parts thereof, both in 
ſummer and winter. Now between thoſe very de- 
grees of 284, and 288, the point of the equatorial 
heat falleth, From which obſervation it appears, 
hat there is pretty nearly an equal contemperament 
of the warmth of our bodies, to that of the hotteſt 
part of the atmoſphere inhabited by us. 
If the proportion of the degrees of heat be defired 
from the freezing-point, to the winter, ſpring, and 
ſurmer-air, the heat of man's body, of heated wa- 
ter, melted metals, and ſo to actual fire ; an account 
ay be met with of it, by my moſt ingenious friend, 
he great Sir Iſaac Neevtor, in Phil. Tranſa, No 270. 
(d) © In hoc Providentia ac diſpoſitor ille mundi 
Deus, atra ventis exercendum dedit,------non ut 
nos claſſes partem freti cccupaturas 7 
milite armato, c. Dedit ille ventos ad cuſtodien- 
dam cceli terrarumque temperiem, ad evocandas 
ſupprimendaſque aquas, ad alendos ſatorum atque 
TT fructus; quos 2 cum aliis 
0 . : . 
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; caufis adducit ipſa jactatio, attrahens cibum in fun- 
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f « morning. 


' © breezes] blow in the night, and reſt in the day, i 
© ternately ſucceeding each other They ſpring i; 


Of the Winds. Book]. 
might particularly fpcak of the general an 
coalting ee A the ſea, and the land. 
— 3 le) the one ſerving to carry the ma. 
riner in long voyages from eaſt to weſt; the 
other ſerving to waft him to particular places; 

- - 3 gh the 


5 


ma, & ne torpeat, promovens. Dedit ventos ad 
ulteriora noſcenda ; fuiſſet enim imperitum ani 
mal, & fine magna experientia rerum homo, fi cir. 
cumſcriberetur natalis ſolj fine, Dedit ventos ut 
commoda cujuſque regionis fierent communia 
non ut legiones equitemque geſtarent, nec ut per: 
nicioſa gentibus arma tranſveherent.“ Seneca, ibid. 
(e) © Sea-breezes commonly riſe in the morning 
about nine o* clock.------They firſt approach jhe 
ſhore gently, as if they were afraid to come near 
it.-----It comes in a fine, ſmall, black curl upon 
the water, whereas all the ſea berween it and the 
ſhore (not yet reached by it) is as ſmooth and even 
as glaſs in compariſon. In half an hour's time 
after it has reached the ſhore, it fans pretty briſkly 
and ſo increaſeth gradually till twelve o' clock; 
then it is commonly the ſtrongeſt, and laſts ſo il 
t two pr three, a very briſk gale.------After three i 
hy begins to die away again, and gradually withdram 
J its force till all is ſpent; and about five o clock 
* it is lulled aſleep, and comes no more till nen 


© And as the Sea-breezes do blow in the day, and 
© reſt in the night; ſo on the contrary ſthe land 


* between fix and. twelve at night, and laſt till fi, 
* eight or ten in the morning.” Dampier's di. 
zvinds. Chap. 4. | <2; * 
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he one 9 carry him into his harbour, 
the other to bring him out. But I ſhould gu 
too far to take notice of all particulars (/). 


la 
he Leaving therefore the winds, I proceed, in the 
5 next place, to the clouds and rain. 


(f) One thing more I believe ſome of my friends 
ill expe& from me is, that I ſhew the reſult of 
comparing my own obſervations of the winds, with 
others they know I have from Jreland, Switzerland, 
taly, France, New-England, and ſome of our parts of 
gland. But the obſervations being, ſome of them, 
but of one year, and moſt of the reſt of but a few 
years, I have not been able to determine any great 
matters. The chief of what I have obſerved is, 
that the winds in all theſe places ſeldom agree; but 
vhen they moſt certainly do ſo, it is commonly when 
the winds ate ſtrong, and of long continuance in the 
ame quarter: And more, I think, in the northerly 
ind eaſterly, than other points. Alſo, a ſtrong wind. 
in one place, is oftentimes a weak one in another 
place, or moderate, according as places have beem 
nearer or farther diſtant. Jide Philo. Tranſat. 
0297, and 321, But to give a good and toler- 
able account of this, or any other of the weather 
It is neceſſary to have good hiſtories thereof from all 
parts ; which as yet we have but few of, and they 
imperfect, for want of longer and ſufficient obſer» 
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IH E clouds ad rain (a) we ſhall find to 
be no lefs uſeful meteors than the lf 
* W as is manifeſt in the refreſhing plea. 
fant ſhades which the clouds afford, and the 
Erule deus and ſhowers which they pour down 
00 


() Clouds and rain are made of vapours raiſed 
- Fo water, or moiſture only. So that Tutterly ex- 
clude the notion of , terrene exhalations, or 
fumes, talked much of by moſt philoſophers ; fumet 
being really no other than the humid parts of bodies 
reſpectively dry. 
Theſe vapours are Jenonfiratively no other than 
fmall bubbles, or veſiculæ, detached from the waters 
by the power of the ſolar, or ſubterraneous heat, ar 
both. Of which ſee Book ii. Chap: 5. Note 0 
And being lighter than the atmoſphere, are buoyed 
up thereby, until they become of an equal weight 
therewith, in ſome of its regions aloft in the air, or 
nearer the earth ; in which thoſe vapours are formed 
into clouds, rain, ſnow, hail, lightning, dew, miſts, 
* and other meteors. 

- In this formation of meteors the grand agent is 
cold, which commonly, if not always, occupies the 
ſuperior regions of the air; as is-manifeſt from thoſe 
mountains which exalt their lofty tops into the up- 
per and middle regions, and are always n with 
inow and? ice, | 

| This 


pep HI. Of the Clouds and Rain. 29 
on the trees and plants, which would 
nd die with W drought, but are hereby 


3 if it e 8 the a pre- 
ently precipitates the vapours, either in dews z or 
f the vapours more copiouſly aſcend, and ſoon meet 


to Ine cold, they are then condenſed into miſling, or elſe 
lat Nato ſhowers of ſmall rain, falling in numerous, 
ea. ck, ſmall drops: But if thoſe vapours are not 


= copious, but alſo as heavy as our lower air it- 
elf (by means their bladders are thick and fuller of 
water) in this caſe they become vitible, ſwim but a 
ittle height above the earth, and make what we call 
| miſt or fog. But if they are a degree lighter, fo 
sto mount higher, but not any great height, as 
alſo meet not with cold enough to condenſe 

or wind to diſſipate them, they then form an heavy, 
hick, dark ſky, laſting oftentimes for ſeveral weeks 
vithout either ſun or rain. And in this caſe, I have 
carce ever known-it to rain, *till it hath been firſt 
air, and then foul, And Mr. Clarke (an ingenious 
lergyman of Norfolk) who in his life-time, long be- 
fore me, took notice of it, and kept a regiſter of the 
rather for thirty years, which his learned on, 
« Samuel Clarke, put into my hands, he (I ſay) faith, 
—— obſerved the rule to fail in all that 
time; only he adds, If the wind be in ſome of the 
eaſterly points. Hut I have obſerved the ſame to 
happen, be the wind where it will. And from what 
hath been ſaid, the caſe is eaſily accounted for ; viz. 
hilt ti vapours remain in the ſame Rate, the 
rather doth ſo too. And ſuch weather is generally 
tended with moderate warawh, and with little oc 
no wind to diſturd the vapours, and an heavy at- 
moſphere to ſupport-them, the baromneter being com- 
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take to be from the cold meeting ſome of the ſtrags 


denſing them into drops, before it arrives unto, and 


this part of the weather, partly as being ſomewhat 


. RO OO oe IE IIs 


obſerve, that they owe alfo their riſe to vapounj 


or at leaſt they are mingled with 
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made verdaut and e gay and om 


mental; 


ee high then. But when the cold approacheth, 
andby:condenfing drives the vapours into clouds d 
drops, then is way made for the ſun-beams, till th 
ſame vapours, being by farther eee formal 
into rain, fall down'in drops. 

Fhe cold's approaching the vapours, and conſe, 
quently the alteration of ſuch dark weather, I ham 
beforehand perceived, by ſome few ſmall drops of 
rain, ' hail, or ſnow, now and then falling, befon 
any alteration” hath been in the weather; which] 


gling vapours, or the uppermoſt of them, and cons 


exerts itſelf upon the main body of vapours below, 
T have more largely than ordinary infiſted upon 


out of the way; but chiefly becauſe it gives.lightt 
many other phznomena of the weather. - Particy- 
larly we may hence diſcover the original of cloudy 
rain, hall, and ſnow; that they are Vapours carried 
aloft by the gravity of the air, which meeting toys 
ther ſo as to make a fog above, they thereby form 
a cloud. Tf the cold condenſeth them into dropt 
they then fall in rain, if the cold be not intenſ 
enough to freeze them : But if the cold freezeth in 
the clouds, or in their fall through he eir, they 
then — nail or now. 

As to lishtning, and other enkindled- vapoin,{ 
need ſay little in this place, and ſhall therb8fore only 


rs as Are detached from mineral juice 
tem, ver are _ 
by fermentation, * ö 
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but ſuch vapou 
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jental ; ſo that {as we 8 faith, P/al. 1 
12, 13 


Another 9 reſolvable from what hath 
en ſaid is, why a cold, is always a wet ſummer ; 
z, becauſe the vapours riſing plentifully then, as 
y the cold ſoon collected into rain. A remarkable 
ſtance of this we had in the ſummer of 1708, part 
which, eſpecially about the ſolſtice, was much 
der than uſually, On June 12, it was ſo cold, 
at my thermometer was near the point of hoar 
oft, and in ſome places Iheard there was an hoar 
vft ; and during all the cool weather of that month, 
e had frequent and large rains, ſo that the whole 
onth's rain amounted to above two inches depth, 
hich is a large quantity for Upminſter, even in the 
etteſt months. And not only with us at Upminſter, 
it in other places, particularly at Zurich in Su- 
land, they ſeem to have had as unſeaſonable cold 
d wet as we. Fult hie menſis--preter modum hu- 
midus, & magno quidem vegetabilibus hominibuſ- 
que damno, Multum computruit feenum, &.“ 
mplains the induſtrious and learned Dr. & F. 
beuchzer : Of which, and other particulars, I have 
en 4 larger account in Phil. Tranſ. No, 321. 
In which Tranſaction I have obſerved further, 
at about the equinoxes we (at Upminſter at leaſt) 
ve oftentimes more rain than at other ſeaſons. 
e reaſon of which is manifeſt from what hath 
en ſaid ; viz. in ſpring, when the earth and wa- 
are looſed from the brumal conſtipations, the 
pours ariſe in great plenty: And the-like they do 
autumn, when the ſuramer heats, that both dif. 
ated them, and.warmed the ſuperior regions, are 
ated ; and then the cold of the ſuperior regions 
ung them, condenſeh thera into ſhowers, more 
+ _* plentifully 


..-_ thei; in Engliſh meaſure, if it was to Ntagnate 
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12513.) The little hills rejoice on every ſide 
* and the vallics ſhout for j Joy, they alſo ling! 
Aud 


ch than at. 2 ſeaſons, hen either the 
vapours are fewer, or the cold that is to condenky 
them is.leſs. 

The manner how yapours are precipitated by the 
— or reduced into drops, 1 conceive to be thu! 
Vapours being, as I ſaid, no other than inflated 
velicule of water; When they meet with a coldg 
air than what is contained in them, the contained 
air is reduced into a leſs ſpace, and the watery ſud 

or caſe render*'d thicker by that means, ſo as i 
become. heavier than the air, by which they an 
buoyed up, and conſequently muſt needs fall dow, 
Alſo many of thoſe thicken'd Veſiculæ run into on 
and ſo form drops, greater or ſmaller, according i 

the quantity of vapours collected together. 
As to the rain of different places, I have in ſani 
of our Tranſactions aſſigned the quantities; py 1 
cularly in the laſt cited Tranſaction, T have aſſigit 
theſe; 5 Viz. the depth of the rain one year with a 


the earth, would amount unto, at T: owonly in 
caſhire, 42 inches and a half; at Upminſter in H 
19.inches and a quarter; at Fuck | in Sevitzerla 
32 inches and a quarter; at Piſa in Traly, 43 inch 
and a quarter; at Faris in France, 19 inches; u 
at Life in Flanders 24 inches. 

It would be endleſs to reckon up the bloody, 2 
other prodigious rains, taken notice of by hiſt 
rians,/ and other authors, as preternatural and on 
nous accidents; but if ſtrialy pried into, will! 
found. owing to natural cauſes : . Of which, for t 
reader's ſatisfattion, I will give an inſtance or t 
A bloody rain was imagined to have fallen, n | 
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And if to theſe uſes, we ſhould add the ori- 


n of fountains and rivers, to vapours _ 
ich put the n ſo great a fright, 
at they left their work in the fields, and in great 
e flew to the neighbouring houſes. Peireſe (then 
the neighbourhood) ſtrictly | inquiring into the 
vſe, found it to be only red drops coming from a 
of butterfly that flew about in great numbers at 
time, as he concluded from ſeeing ſuch red 
ps come from them; and becauſe theſe drops 
e laid, © Non ſuper zdificia, nan in devexis la- 
pidum ſuperficiebus, uti debuerat contingere, ſi & 
lo ſanguine pluiſſet; ſed in ſubcavis potius & 
j foraminibus, -----Acceffit, qude parietes iis tin- 
zebantur, non qui in mediis oppidis, fed qui agro- 
m vicini erant, neque ſecundam partes — 
ed ad mediocrem ſolũm altitudinem, 
itare papiliones ſolent.“ Gaſſend. in wit, Priveck, 
. . 156. 
* . * ſaith ao, « Pfuvia fanguinis quias 
ertifime conſtat eſſe tantũùm inſectorum excre- 
nenta; pluvia tritici nihil aliud effe quam hoer 
jacciferz grana a ſturnis devorata excretaque, com- 
aranti liquidiſſimè patet. Pina rerum, &c. p. 220. 
he curious Wormius tells us of the raining of 
mſtone, An. 1646. Maii x6. Hic hafniz cam 
pgenti pluvia tota urbs, omneſque ita inundaren- 
r platez, ut greſſus hominum impediret, ſul- 
hureoque odore atrem inficeret, dilapſis aliquan- 
dium aquis, quibuſdam in locis colligere hcuit ſul- 
hureum pulverem, cujus portionem ſervo, colore, 
lore, & aliis verum ſulphur ——— Muſ. a 
J. 1, chap. 11. feet. 1. s | 
Fogether with the rain we might take notice of 
meteors, particularly fnow ; which altho*” an 
| irkſome 


—— — 


—— 


POT DT ER IO OOO EET I] IT OO I INT OE TT Dy 
N . . a 4 


34 Of the Clouds and Rain. Book| 


the rains, as ſome of the moſt eminent node 


dens 8 1 hath its great wide, if all be tx 
that the famous T. Bartbolin ſaith of it, who wn 
a book, De niuis uſu medico. In which he ſhewd 
what great uſe ſnow. is in fruRifying the earth, pn 
ſerving from the plague, curing fevers, cholich 
head-aches, tooth-aches, ſore eyes, pleuriſies, ( 
which uſe, he ſaith, his country-women of Demg 
keep ſnow-water gathered in March) alſo in pn 
longing life (of which he inſtanceth in the Aly 
inhabitants, that live to a great age) and pri 
dead bodies; inſtances of which he gives in perk 
buried ondee the ſnow in paſſing the Alps, wy 
found uncorrupted in the ſummer, when the ſt 


is melted; which fad ſpectacle he himſelf wa 


eye-witneſs of. And at Spirzberg in Greenland, de 
bodies remain entire and uncorrupted for thi 
years. _ And laſtly, concerning ſuch as are ſo j 


ſerved when ſlain, he ſaith they remain in the ſi 
poſture and feure : Of which he gives this odda 
..._ ample: Viſum id extra urbem noſtram [ Hafna 


; quum, 11 Feb, 1659. oppugnantes hoſtes re 
< lerentur, magnaque ſtrage occumberent ; alli en 
© rigidi-iratum vultum oſtendebant, alii oculose | 
c tos 3 alii ore diducto ringentes, alii brachiis c 
© tenſis gladium minari, alii alio ſitu proſtrati ja 
© bant.” Bartbal. de uſu niv. d. 12. _ 
But altho* ſnow be attended with the effeds | 


named, and others ſpecified by the learned Bon 


lin; yet this is not to be attributed to any pec 
virtue in the ſnow, but ſome other cauſe. 
when it is ſaid to fructify the earth, it doth fo 
guarding the corn or other vegetables againſt thei 
tenſer cold of the air, eſpecially the cold piers 


_ winds; "WIEN the huſbandmen obſerve to i 
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ſt injurious to their corn of all weathers. So for 
onſerving dead bodies, it doth it by conſtipating 
ch bodies, and preventing all ſuch fermentations 
internal conflicts of their particles, as would pro- 
ce corruption. | 
Such an example as the preceeding, i is ſaid to have 
ppened ſome years ago at Paris, in digging in a 
Jar The ſuppoſed hidden treaſure ; in which, after 
ging ſome hours, the maid going to call her 
iter, found them all ia their digging poſtures, ut 
ad. This being noiſed abroad, brought in not 
ly the people, but magiſtrates alſo, who found 
m accordingly 3 ; Ille qui ligone terram effoderat, 
E ſocius qui pala effoſſam terram removerat, ambo 
dibus ſtabant, quaſi ſuo quiſque operi affixus in- 
abuiſſet ; ; uxor unius quaſi ab opera deſeſſa in 
ſcamno, ſolicito quodam vultu, ſedebat, incli- 
ato in palmam maniis genibus innitentis capite ; 
puerulus laxatis braccis in margine excavatz fovez 
defixis in terram oculis alvum exonerabat; omnes 
n naturali fitu,, carne tanquam ſtatus rigidi, 
pertis oculis & vultu vitam quaſi reſpirante, _ 
dimes ſtabant.“ Dr. Bern. Conner. Diſſert. med. 
F 
The Doctor attributes all this to cold; but I fcarce 
nk there could be cold enough to do all this at 
riß, and in a cellar too. But his following fto- 
are not improbable, of men and cattle killed 
th cold, that remained in the very ſame poſture 
rhich they died; of which he gives, from a S- 
Captain, this inſtance, that happened two years 
ore, of a ſoldier who unfortunarely ſtraggled from 
company that were foraging, and was killed with 
cold, but was thought to have fallen into the 
mies hands. But ſoon after their return to their 
ters, they ſaw their comrade returning, fitting 
f | on 
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pb iloſophers (3) have done, we would 
another inſtance of the great uſe and b 

of that meteor. 

And now, ir we-refle upon this 1 | 
appendage of the terraqueous globe, the 
moſpherè, and confider the abſolute neceſ 
thereof to many uſes of our globe, and! 

t convenience to the whole: And in 
word, that it anſwereth all the ends and py 
Poſes that we can ſuppoſe there can be for 
an appendage: who can but own this'to 

| the contrivance, the work of the great Cn 
tor? Who would ever ſay or imagine ſud 
body, fo different from the globe it ſert 
could be made by chance, or be adapted 
exactly to all thoſe forementioned a. end 
by any other efficient than by the power 

| Wiſdom of the infinite God wo Who would! 
rather,” from ſo nohle a work, readily ackn 


on horſeback; and coming to congratulate hi 
found him dead, and that he had been brought! 
ther in the ſame poſture on horſeback, notwi 
Kanding the Jolting of the horſe. Bid. p. 18. 
(5) Of this opinion was my late moſt ingen 
and learned friend, Mr. Ray, whoſe reaſons ſeen 
Phyfico-theolog. Diſcourſes, Diſc. 2. ch. 2. p. 89 
So alſo my no leſs learned and ingenious trial 
Dr. Halley, and the late Dr. Heot; many ef 
French Virtuoſo's alſo, and divers other very e 
derable men before them, too many to be ſpe 


ee. Len. 327 
edge the workman, (c) and as eafily conclude 
e to be made by God, as an in- 


rument wrought by its pm 

11 engine, to be contrived and tn by 
= — 
1 7 8: 1 


Of LIGHT. 


Hus much for the firſt thing miniſtri 
to the terraqueous globe, the atmo; — 


nd its meteors ; the next appendage is Light. 
ancerning which, I have in my ſurvey o 760 


- heaven”, 


| end 605 An Polycletum quidem admirabimur propter 
partium ſtatuæ - convenientiam ac 

nem ?. Naturam autem non modo non laudabimus, 
kno ſed omni etiam arte privabimus, que partium 
proportionem non ſolùm ecus more ſtatua- 
riorum, ſed in profundo etiam ſervavit? Nonne 
& Polycletus ipſe naturz eſt imitator, in quibus 
altem eam potuit imitari ? Potuit autem in ſolis 
externis partibus, in quibps artem conſideravit. 
With much more to the like purpoſe. Galen. de 
r ei, 

en () 1t is not worth while to enumerate the opi- 
ions of the Ariſtotelians, Carteſians, and others, 


* 


16 


Ity ; Cartes a pulſion, or motion of the globules of 
ie ſecond. element. Vide Cartes princip. p. 3. ſe8. 
$5, Kc. But with the moderns, I take Light to 
onſiſt of material particles, propagated from the 
un, and other luminous W not W — 
Vols S +; E 10275 but 


bout the nature of licht: Arifacle making it a qua- 
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heavens (3) ſhewed what admirable conti 
vances the infinitely wiſe Creator hath for the 
affording this noble, glorious, and comfortabl 
benefit to other globes, as well as ours; the 

pg he hath made by moons, as well a 
by the ſun, for the communication of it. 
" Aus now let us briefly conſider the preat 
necefſity and uſe thereof to all our animal world, 
And this we ſhall find to be little leſs than thy 
very life and pleaſure of all thoſe creatures 
For what would life be of, what ples 
ſure, what comfort would it be for us to liveiy 
perpetual darkneſs ? How could we provi | 
ourſelves with food and neceſſaries? Ho 
could we go about the leaſt buſineſs, cone 
_ with one another, or be of any uſe i 
the world, or any ereatures be the ſame tou 
without light, and thoſe admirable * 
the body, which the great Creator hath ad 
| ted to e of that e 


e to e note following 
this chapter. But not 80 inſiſt upon other an 
ments for the proof of it, our noble founder | 
proved the materiality of light and heat, from ac 
3 r on filver, copper, tin, lead, = 
iron, tutenage, and other bodies, expoſed i 
naked a - ſhut u p) to the fre; all * 
bund 17 receive an ieee 
2 i: Tris by could have met with a favoth 
able ſeaſon to have tried his experiments with ii 
fun- beams as he intended. Vide PIR. $ * 
nne ame . 
"9 Aſtro-theol, book Vit, . 


Chap, IV. Of Light. 9 
But now by the help of this admirable, this 
t- made (c), becauſe moſt neceſſary, creature 
Ef God; by this, I fay, all the animal world 


th eee as their occa - 
aer call; they can tranſact their buſineſs by 


y, and refreſh and recruit themſelves 
bir, with reſt and ſleep. They can with 
ration and 3 behold the glorious 
yorks of God ; they can view the glories of 
de heavens, and fee the beauties of the | 
elds, the gay attire of the feather'd tribe, the 
quiſite garniture of many quadrupeds, in 
ch, and other creatures ; they can take in the 
phcſfome landſkips of divers countries and 
lacs: they can with admiration ſee the great 
freator's yronderful art and contrivance in the 
« of animals and vegetables: and, in a 
or, behold the harmony of this lower world, 
nd of the globes above, and ſuryey God's ex - 
uſte workmanſhip in every creature. 
To all which I mi ght add the improvements 
luch the ſagacity of men hath made of this 
ble creature of God, by the refractions and 
Hlechons of glaſſes, "Par ' it would be endleſs 
op enamerate all its Particular uſes and benefits 
your world. 
Bit before I feave this paint, there are two 
2 | py which will deſerve an 
Wo remark ; and that is, its ſwift. and al- 
tolt inſtantaneous 1 0 ws 
| 3 is © 


0150 God ſaid, let there bo light, and there 
was light.“ Gen, i, 3. 


On. 


was the motion 


| \ - cy — 
1. It wa very great act of the idence 
— —— 4G light is, is na 
on in its e "oy, e to place. fa 
ion thereof * —5—. 
tion of the ſwiſteſt bodies on earth, ſuch as d 
a bullet out of a great gun; or even of. 
ſound (4) (which is the ſwifteſt motion we bam 
next to light) in this caſe light would take aq 
in ita progreſs from the ſun to us, abovethirty: 
two years, at the rate of the firſt 3 and above 
ſeventeen years, at the rate of the latter 8 
tion. hae INS 


(d) It may not be ungrateful to the curious, ty 
take notice of the velocity of theſe two things. 
According to the obſervations of Merſean, 
bullet ſhot out of a great gun, flies 92 fathom in! 
| ſecond of time (Vd: Merſen. Baliſt.) which is equi 
to 589 Etigliſt feet and a half; and, according i 
the computation of Mr. Huygens, it would be 1 
years in paſſing from the earth to the ſun, Hut 20 
cording to my own obſervations made with one d 
her late Majeſty's ſakers, and a very accurate pe- 
_ dulum-chronometer, a bullet at its firſt diſchargy 
flies 510 yards in five half ſeconds, which is a mil 
in a little above 17 half ſeconds, And allowing the 
ſun's diſtance to be, as in the next nate,. 
would be 32 years and a half in flying, with 
rhoſt velocity, EV 
As to the velocity of ſounds, ſee Job iv. chap. j 
note 28. according to which rate there mentioned 
a ſound would be near 17 years and à half inflying 
as far as the diſtance is fron the earth to the ſail 
Confer here the experiments of the Acad, del & 


as #Sus A r 5 tos was CITY 


* 
* 


a www: IA _2 £5 tw oo. 
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„ IV. Of Light,” | 4 | 
The inconveniencies of which would be, 


Nee 

na Js energy and, vigor would be — 
For Wand abated; ä would be leſs 

mo. 


: id darkneſs would with me reale 

much fluggiſbneſs, be di ef] y by 
the fainter lights of our — IEG 
bodies. But paſſing with ſuch ious Ve- 
ocity, with nearly the inſtantaneous ſwiftneſs 
f almoſt two- hundred thouſand Engliſh miles 
in one ſecond of time, (e) dr (which is the ame 


mo thing) being a EIS | 
The | 
(e) Mr. Romer's ingenious about the 


15 10 velocity of light, hath been eſtabli med by the Royal 
Academy, and in the Obſervatory, ſor eight years, 
Erb Ne 136. obſerve from the urn. 
n Sauans; our moſt eminent aſtronomers alſo in 
Eogland admit it : But Dr, Hook thinks with Mon- 
fieur Cartes, the motion of light inſtantaneous, Hoet's 
Poſt, works, page 77. And this he endeavours to 
be of explain, page 130, &c. ; 
| What Mr, Romer*s hypothefis is, may be forn i 
per the Phil. tranſuct᷑. before-cited : as alſo in the be- 
"0 fore-mentioned Sir Iſaac Newton's Opticks, © Light 
by * is propagated from luminous bodies in ran and 
Wo # ſpends about ſeven or eight minutes of an hour in 
i paſſing from the ſun to the earth. This was firſt 
g obſerved by Romer, and then by others, by means 
„oc the eclipſes of the ſatellites of Jupiter. For 
2 * theſe eclipſes, when the earth is between the Sun 
aud Jupiter, happen about ſeven or eight minutes 
* ſooner than they ought to do by the tables; and 
' whin the xcth. in Covend — 
Fo ee we iy 0 
3 


\ 
of ah r mh 
fore with all fecutity and ſpeed, we receive the 
kindly effects and influences of that noble ant 
uſeful ereature of God. 
2. Another thin; of rear! confideratio 
about light is, its valt expanſion, its almoſt in. 
and inconceivable extenſion, 
d ingenious author (/) faith 
ind unlimited as the univerte 
* jeſelf, or the expanſum of all materi 
* Beings: The vaſtneſs of which. is ſo grea, 
that it exceeds the or eg of man's 
underſtanding. Inſomuch very -many 
E have aſſerted it abſolutely ee and with 
< out any limits or bounds.” 
And that this noble creatath of God ad 
this enen wer ſceing {om 
"0d 


- * „ 
* todo: Than doing, that the light, of the 
© tellites hath farther to go in the latter caſe tha 
* "in the former, by. the diameter of the: earth's a 
c bit.“ Newt, opt. J. 2. part. 4. Prop. 11. +; 
Now forafmuch as the diſtance between the fat 
and the earth (according to the contpu ion in 
Aſtro- theology, 6. I. ch. 3. note 2.) is $6,051,191 
Engliſh miles; therefore, at the rate of 7 minus 
and a r ſeconds, in paſſing from is 
i — . 


Hights p. S 

| For the proof of this vaſt — t of 196 

Alb take the; computation of the ſame. great mat 

Page 77. © If (ſaith he) we conſider firſt, tbe ni 
© diſtance between us and the ſun, which hun 


*. Of Lit. 7 
the fartheſt diſtant objects, the heavenly ho- 
au eee, 


t and lateft obſervations in aſtronomy, is judged 
Pte about 10, ooo diameters of the earth; each 
f which is about 7925 Engliſty miles; "therefore 
e ſun's diſtance is 7,92 5,000 mils; and if we 
confider | that, according to-theobſervations, which 
publiſhed to prove the motion of the earth [which 
ere obſervations of the parallax of ſome of the 
ixed ſtars in the head of Draco, made in 1699] 
he whole di ter, of the orb, Viz. 20,000, made 
de ſubtenſe of but one minute to one of the fix d 
ars, which cannot therefore be leſs diſtant than 
3438 diameters of this great orb, and conſe- 
quently 68,760,000 diarneters of the earth: and 
this ſtar. be one of the neareſt, and that the ftars 
hat are of one degree leſſtr in magnitude, (I mean 
ot of the fecond magnitude, becauſe there may 
de many degrees between the firſt and ſecond) be 
s much farther ; and another ſort yet ſmaller ue 
hree times as far ; and a fourth four times as far, 

and ſo onward, poſibly- to fome 100 degrees of 
magnitude, ſuch as may be diſcovered by longer 
nd longer telefcopes, that they may be 100 times 
s far; then certainly this material expanſion, a 
of which we are, muſt be ſo great, that *ewill 
finitely exceed our ſhallowſconceptions to itha- 
pine, Now, by what I laſt mentioned, it is evi- 


zinable parts, and by the help. of teleſcopes, we 
duleR the rays, and make them ſenſible; to the 
Je, which are emitted from ſome of the almoſt 
ei vably remote objects, c. Nor is it 
4 y the great body of the fun, or the vaſt bodigs 

fixed ſtars, that are thus able to diſperſe the 
eto he Faſt expanty of ths wane: 


lent, that light extends itſelf to the utmoſt ima- 


of optical e and 3 
y- farther and farther, with den 
— And had we inſn 
ments of power equivalent to the extent 
light, the luminous bodies of the utmoſt py 
the univerſe, would, for the Tame re 
be viſible too. I 
Now as li nee e impon 
—— at all, ſo the extenſion them 
is no leſs uſeful to enable us to ſee objet 
off. By which means we are afforded ak 
of hole man gloriqus works of the inf 
Creator, viſible in the heavens, and can i 
prove them. to ſome of the noblelt ſciens 
and molt excellent uſes of our own globe. 


ba * but the finalleſt ſpark of a lugid body muſt dot 
'© very ſame thing, even the fmalleſt globule fin 
| © from a ie by a lat, dec. 8 


3 of GRAVITY. 
= | IHE laſt thin ſubſervient to our gd 
1 chat I ſhall take notice of, is gravity\l 


or, that tendency 42 bodies Raye to 
centre of the earth. | 


(a) That there is doch a hid as Gravity, kt 
mike from its effects here upon darth; and thath 
Heavenly bodies attract or gravitate to one add 
when placed at due diſtances, is made Wen | 
ble by Sir Iſaac Newton, - This attractive, or gi 
3 power, 1 _ as be eee e to n 


aps V. Of Gravity. 45 


In my Aſtro-vbeoliny, book vi. chap: 2. I 
je ſhewn of what abſolute neceflity, — 
+ 2047, "Of 


. of the — by the 
ator's Fiat at the Creation. What the cauſe of 
, the Newtonian Philoſophy doth not pretend to 
termine for want of phenomena, upon which 
ndation it is that that philoſophy is grounded, and 
t upon chimerical and uncertain hypotheſes : But 
hatever the cauſe is, that cauſe penetrates even 
o the centres of the ſun and planets, without any 
liminution of it virtue; and it acteth not accord- 
g tothe ſuperficies"of bodies (as mechanical 
auſes do) but in proportion to the quantity of 
eir ſolid matter : And laſtly, it acteth all round 
t at immenſe diſtances, decreaſing in duplicate 
proportion to thoſe diſtances, as Sir Jſaac Newten 
th, Princip. page ult. What uſeful deductions, 
A what a rational philoſophy, have been drawn 
dm hence, may be re een in the ſame book. 

This atrraGlion, or gravity, as its force is in a cer- 
n proportion, ſo makes the deſcent of bodies to 
at a certain rate. And was it not for the re- 
tance of the medium, all bodies would defcend to 
earth at the ſame rate ; the lighteſt down, as 
iftly as the heavieſt mineral: as is manifeſt in the 
pump, in which the lighteſt feather, duſt, &c. 
i a piece of lead, drop down ſeemingly in the 
ne time, from the top to ERR, i | 
uſted receiver.. 

The rate of the deſcent of heavy bodies, axcerding 
Calileo, Mr, Huygens, and Dr. Halley (after them) 
16 feet ons inch one ſecond of dime z and in 
re ſeconds, as thb ſquares of thoſe times. ' But 
"AP. accurts — mage in St. Fans 


af) 


1 : Of Gravity. Bock 
what a noble contrivance pe this of ming 


dome, png 1710, at the hei hit of 220 feet, th 
deſcent was ſcarcely 14 feet in the firſt ſecond, I 
experiments were made in the pneſence of ſome ve 
conſiderable members of the Royal Society, þ 
Mr, Hawksbee, their operator, with glaſs, holly 
balls, ſome empty, ſome filled with quick-filver, t 
barometer at 297, the thermometer 60 _— 
bove freezing. The weight of the balls, their d 
_—_— and time of the deſcent is in this table, q 
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ping the ſeveral globes of the univerſe from 
attering to pieces, as they evidently muſt do 
a little time, by their ſwift rotation round 
cir own axis (5). The terraqueous globe 
par- 


The reaſon why the heavy full balls fell in half 
time of the hollow ones, was the reſiſtance of the 
r: which reſiſtance is very ingeniouſly and accu- 
y aſſigned by Dr, Wallis, in Phileſ. tranſ, Ne 286. 
nd the cauſe of the refiſtance of all fluids (as Sir 
xc Newton, Op. Q. 20) is partly from the friction 
te parts of the fluid, partly from the Inertia 
The reſiſtance a ſpherical body meets with 
pm teien, is as the right angle under the diame- 
, and the velocity of the moving body: and the 
iſtance from the Vis inertiz, is as. the ſquare of 
at product. 
For a farther account of the properties and pro- 
tions, &c, of gravity, in the fall or projection 
bodies, I ſhall refer to the larger accounts of 
dent, Torricellius, Huygens, Sir Iſaac Newton, c. 
to the ſhorter accounts of Dr. Halley, in Philo- 
ph, tranſact. abridged by Mr. Lowtherp, vol. x. 
561, or Dr. Clarke, in his notes on Rohault, 
yl. 2,c.23.Y 13. 16. And for the reſiſtance 
fluids, 1 refer to Dr. Fallis, before-cited, and 
A. Erudit, Lipſ. May 1693, where there is 
Ny to find the force of mediums upon bodies of 
eerent figures, 
(b) That the heavenly bodies move round their 
m axis, is, beyond all doubt, manifeſt to our eye, 
ſome of them, from the ſpots viſible on them. 
e ſpots on the ſun (eaſily viſible with an ordinary 
le) do manifeſt him to revolve round his own 
Un about 25 days and a quarter. The ſpots 
2 12 


particularly, which circumvolves at the rate; 
above 1000 miles an hour (c), would by 
- centrifugal force of that motion, be ſoon df 
ſipated and ſpirtled into the circumamhy 
ſpace, was it not kept together by this ng 
contrivance of the Creator, this natural in 
on Jupiter and Mars prove thoſe two planets to 
volve alſo from eaſt to weſt, as Dr. Hook diſcore 
in 1664, and 1665. And Venus alſo (altho' a 
the ſtrong rays of the ſun) hath, from ſome ſpa 
Deen difcovered by Mr. Caffini, in 1666, and 1 
to have a manifeſt rotation, Vide Lotorbhorp s abi 
vol. I. p. 382, and 423, 425. And fuch un 
-mity hath the Creator obſerved in the worksef 
cure, that whatis obſervable in one, is generaly 
be found in alt others of the fame kind. 80 
fince tis manifeſt the ſyn, and three of his plaꝶ 
-whirl round, it is very reaſonable to concludel 
the reft'dofo too; yea, every globe of the wi 
) Theearth's circumference being 2 5,031 
and half (according to book ii. chap. 2. note 
if we divide that into 24 hours, we ſhall fund 
motion of the earth to be near 1043 miles 
hour. Which, by the by, is a far more rene 
and leſs rapid rate, than that of the ſun woull] 
it we ſũppoſe the earth to ſtand ſtill, and che i 
- portions in note (e), of the preceding chapter; 
. circumference of the mggnvs orbit is "540,0088 
*Englifti miles, which divided by 24 hours, 
22,528, 


r 1 W 


364 miles in an hour. But what is U 
not the earth, to move) Which is a 8 00d ri 
Tor the varth's motlon. * & 04 int 4 1 4 r 
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4 it power, namely, the power of attraction 


Ir oravity. 

iy Dare di bs 
int diſſipation, fo all its parts are kept in 
cir proper place and order. All material 
tings do naturally gravitate thereto, and u- 
ite themſelves therewith, and ſo preſerve its 
ulk entire (4). And the fleeting waters, the 
oft unruly of all its parts, do by this means 
ep their conſtant zquipoiſe in the globe (e). 
ad remain in es which the Pfalmiſt 
aith, * God hath founded for them; a bound 
he had ſet, which they might not paſs ; that 
they turn not again to cover the earth, P/a/. 
iv. 8, 9.“ So, that even in a natural 
y virtve of this excellent contrivance of 

reator, the obſervation of the Plalmiſt is per- 
ually fulfilled, P/al. Lxxxix. 9. 


(d) Nihil majus, quam qudd ita ſtabilis eſt 
mundus, atque ita cobhæret ad permanendum, ut 
nihil ne excogitari quidem poſſit aptius. O 
enim partes ejus undique medium locum cap 
ſentes, nituntur æqualiter: maximꝭ autem cor- 
pora inter ſe juncta permanent, cim quodam 
quaſi vinculo circumdata colligantur : quod facit 
en natura, que per omnem mundum omnia 
mente, & ratione conficiens, funditur, & ad ma- 
433 rapit, & convertit extrema, * | Cic, de nat, 
. I. 2. 6. 45. ä | . | | 
le) Eadem ratione mare, cam ſupra terram fir, 
medium tamen terre locum e congloba- 
tur undique æqualiter, neque redundat unquam, 
* U e a _ paulo po f. 

or. 1. } 


50 Of Gravity. Bock! 
ruleſt the raging of the ſea; when the wang 
© thereof ariſe, thou ſtilleſt them.“ 

To theſe, and an hundred other uſes of gu 
vity that I might have named, I ſhall only ju 
mention another thing owing to it, and the 
is levity (/), that, whereby what we al 
light bodies ſwim, a thing no leſs uſeful to ty 
world than its oppoſite, gravity, is in may 
reſpects, to divers tribes of animals, but pa: 
ticularly ſerviceable to the raiſing up of 
pours (2), and to their conveyance about tl 


i 
V1 


Y That there is no ſuch thing as poſitive lemi 
but that levity is only a leſs gravity, is abundany 
manifeſted by the acute Seign, Ab. Borelli de ms 
@ grav. pend. cap. 4. See alſo the annotations d 


tze learned and ingenipus Dr. Clarke on Reba 


Pi. p, I. c. 16. note 3. Alſo the experiment 
the Acad. del Cimento, p. 118, Kc. Dr. Walls 
courſe of gravity and gravitation before the R 
LE 
I have before, in note (a), chap. 3. f. 
What vapours are, and how they are raiſed. 
which 1 ſhall here note, is their quantity: Ca 
 cerning Which, the before-commended Dr. A 
| hath. given us ſome curious experiments in our Pl 
Joſoph. tranſat. which may be met with togel 
in Mr. Lerurborp's Abridg. vol. II. p. 108, and ut 
Mr. Sedileas allo, at Paris, obſerved it for near Ws 
years. By all their obſervations it appears, that 
the winter months the eyaporations are-leaſt, 
Rreateſt in ſummer, and moſt of all in windy 
ther, And by Maul, lee, oblervaions i 


—— 
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And now from this tranfient view of no 
her than the out-works, than the bare ap- 
-ndages of the terraqueous globe, we have 

d manifeſt a ſample of the wiſdom, power, 
nd goodneſs of the infinite Creator, that it 
ealy to imagine the whole fabrick is of a 
iece, the work of, at leaſt, a ſkilful artiſt. 
| man that ſhould meet with a palace (5) be- 

t with pleaſant gardens, adorned with ſtately 
ues, furniſn with well- comrived = 


am, that whe? is raiſed in vapours, exceeds that 
hich falleth in rain. In the ſeven laſt months of 
year 1688, the evaporations amounted to 22 
hes 5 lines 3 but the rain only 10 inches 6 lines 
ze third: In 1689, the evaporations were 32 
hes 10 lines and a half; but the rain 18 inches 
. In 1690, the evaporations 32 inches 12 
; the rain 21 inches cas thine? im Vide 
4 Pbyſ. an. 1692. p. 25. 
If it be demanded, what becomes of the over- 
us of exhalations chat deſcend not in rain? I an- 
er, they are partly tumbled down and ſpent by 
winds, and partly deſcend in dews, which a- 
punt to a greater quantity than is commonly ima- 
ed, Dr. Halley found the deſcent of vapours in 
w ſo prodigious at St. Helena, that he makes no 
ubt to attribute the origin of fountains thereto, 
dd I myſelf have ſeen in a ſtill, cool evening, large 
ck clouds hanging, without any motion, in the 
which in two or three hours time have been 
ted down by degrees, by the cold of the even- 
3.1 Aw 6a ar wc. 
been left, - 
(b) Ser Book i. chap. 3. note (c). 
F 2 


52 N 
ducts, caſcades, and all other a 
ducing to convenience or pleaſure, would, & 
nt 3 that proportionable architedm 
cence were within: But we ſhoulf 
_—_ the man was out of his wits thy 
ſhould 3 that all was the way 
of chance, or other than of ſome wiſe al 
 Kilful hand. And ſo when we ſurvey the ha 
_ outworks of this our globe, when we ſee þ 
vaſt a body, accouter'd with ſo noble a iy 
niture of 2 air, light, and gravity; L 
thing, in ſhort, that is neceſſary to the pu 
ſervation and ſecurity of the yr a itſelf, 6 
that conduceth to the life, hea, and hap 


neſs, to the propagation and increaſe of alli 
prodigious variety of creatures . the yoo 


ked with; when we ſee nothing wanti 
nothing redundant or frivolous, nothing bot 

ing or all _ but that every thing, & 
in the very ges alone, exactly ar 
eth all i its 5 and occaſions: what elle e 
be concluded, but that all was made w 
manifeſt deſign, and that all the whole fig 
ture is the work of ſome intelligent Zeng 
ſome artiſt, of power * Kall ow ah 
Nur a ae 0 | 
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7 the Terraqueous Globe itſelf in trol 


N the foregoin bank having difpatched 
| he curnce us take a — of the 
principal fabrick ; viz. tbe Terraqueous 
lobe itſelf ; a moſt ſtupendous work in eve- 
icular of it, which doth no leſs aggran- 
tize its Maker (a), than every curious, com- 
pager Get — 


eyes 


K 2 
a £ 
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0 2 l a cating 
pulchritudinem earum rerum, quas divins provi- 
dentis dicimus conftitutas. At principio terra 
univerſa cernatur, locata in mediz mundi ſede, 
ſolida, & Flott. —-Venita floribus, herbis, ar- 
* boribus, frugibus, Quorum ominivrh i 
* miltitudo, inſatiabili varietate difſtifiguitur. Adde 
# hue fontium gelidas perennitates, liquotes perly- 
© cidos ammium, riparum veſtitus viridiffimos, ſpe- 
. coneavas altitudines, ſaxotum aſperi- 
pendentium montium altitudines, ing- 


No o 11 intuens 8 
e rations dubitarer. * AT. 
. 3 : 


54 Of the Terragueons Globe. Book II. 

yes here and there, let us ranſack all the globe, 
er us with the greateſt accuracy wipe ere 
part thereof, ſearch out the inmoſt ſecrets d 
any of the creatures, let us examinEthem wid 
all our gauges, meaſure them with our nicel 
rules, pry into them with our microſcope, 
and moſt exquiſite inſtruments (5), ſtill we ful 
them to bear teſtimony to their infinite work: 
man; and that they exceed all human Kill f 
far, as that the pee exquiſite copies and ini. 
tations of the beſt artiſts, are no other tha 
. rude bungling pieces to them. And ſo far a 
we from are. able to eſpy any defect or fal 
in them, that the better we know them, the 
more we admire them; and the further we fe 
into them, the more © exquiſite we find then 
do be. K I eee 


I cannot here omit the obſervations twllii 
have been made in theſe latter times, fince we ba 
had the uſe and improvement of the microſcopy 
© concerning the great difference, which by th 
þ help of that, doth - appear betwixt natural al 
c artificial things. Whatever is natural, dal 

© that appear adorned with all imaginable ele 
© and beauty. -Whereas the mot curious v xl 
n | 
a blunt, rough bar of iron, coming from the fur 
: * or the forge. The moſt accurate engra 
r emboſſments ſeem ſuch, rude, bungling 

© e works, as if they had been done with 
'© a mattock, or a trowel, 80 vaſt a differencei 
© there betwixt the ſkill of nature, and the f 


ee d, Bip Wi 
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ile Terraqueous ( Glebe. PR 
And for a demonſtration of this, I ſhall, 
I. Take a general proper. gf Gn. wen 
eons globe: 
II. Survey its particulars, | 
IN eek La a ge- 
ral proſpect of the globe, will be its figure, 
alk, motion, place, diſtribution, into carb 
d waters, and the e A 
nn ; 
6.0 4 RE” 
of the Figure of the Terraqueont Globe. 
ns I fup e I may take for granted 
ow or nearly (a). And 
| ns 4 owed to be the moſt commo- 


ous, 578 figure for a world, on many ac- 
dunts; e en een, 


Ges the PR oe 
figure, yet it is not ſtrictiyp ſo, 1. On ac- 
punt of its hills and vallies. But theſe are incon- 
lerable to the earth's ſemi-diameter ; for they are 
at as the duſt upon a common globe. But, 2. Our 
dodern aftronomers aſſign a much greater variation. 
a a globour form, namely,” that of a prolate 
did, making the polar about 34 miles ſhorter 
mp Bern Ap of cance Theor tw 
ey make to be the centrifugal force of 1 diut- 
U rotation of the globe. 

This figure. they imagine is fn Jupiter, his polar 
rr 


2 av neus, of the * Bock | 


Jul Allan from the ceiitre, bot only 
the - flobs, but at Jeaſt (nearly) of gravity ay 
motion too, and as ſome have thought, of 6 
Woche e T hall ple Vier, Xt 
'Q pa SO nt 
only upon two dr three other" benefits oft 
We figure of the earth and Waters. 
I. This figure is the moſt commodiom 
| regard of heat, and I e 
r ene 
to 40 ig fifths. But whether it be ſo or a 
confeſs I could nevet perceive, altho* I have oft 
viewed: et.through 
glaſſes, ONE a 46 Vie good one of ul 
in my hands: And although by reason of ch 
weather, lat preſent) A s pro; el 
the ſun, Lb, Ye not been of late able to 
review of th at planet ; yet Saturn, {ie_far ®| a þ 
ring wo ud Ee 7 Mars appear f 
round, through Mr. Huygen:'s long glaſs of 
Feet, which by will he bequeathed, with its wi 
apparatus, to our Royal Society, hy A 85 


it is now in my hands. And moreover, Þ ; 
it difficult, next . impoſſible, to We eng the 5 
to a 40th part, by reaſap. of the ſmall 
. of Jupiter S ap diameter, and by wry | 
is moving tie of x of, wok bim. 
As to at is. all n 
pendulums of clocks to fo mace hem regs eep the fa 
time under the 2 they do in gurl img 

"I have ſhewn from the like — igns; "in the | 

pump, that this may ariſe from e rarity, of! 

. bon hory: Vide Phil. tranf. Nes 
meridian gro large! 

= we row 54. line ( (as Mr, Gy * 


Pap. I. Terraqueous Globe. 9 
ok IN ne meaſure: For by this means, thoſe two 
e que iformly and equally im- 
d to the world: they come uſly 
go of 


of id ually on, and as ually 
* ra returns 


ght and darkneſs, cold L >. moiſt 
id dry, are regular and workman-like (we 
ay fay) which they would not be, eſpecially 
Dus 1 | former, if the maſs of earth and waters 
were 


* ley do, by an 8ooth part in every degree, in Phil. 
| i, N. 278.) then there is great reaſon to con- 
ade i in behalf of this ſpheroidal form. 
The natural cauſe of this ſphericity of our globe, 
(according to Sir Iſaac Newton's principles) that 
ration which the infinite Creator hath ſtamp'd 
all the matter of the univerſe, whereby all * 
5 and all the parts of bodies, mutually attract 
emſelves, and one another. By which means, as 
the parts of bodies tand naturally to thelt canter, 
they all betake themſelves to a globous figure, 
ſs ſome other more prevalent cauſe interpoſe. 
2 of quickſilver put on a ſpherical form, 
te parts thereof ſtrongly attracting one another. 
d drops of water have the ſame form, when fal- 
g in the air; but the hemiſpherical only when 
y lie on a hard body, by reaſon their gravity 
th ſo far over-power their ſelf-attraQing power, 


$ to take off one half of their ſphericity. This fi- 
eis commonly attributed to the preſſure of the 
he cumambient air: but that this can't be the cauſe, 
"of MW avifeſt from the air-pump; the caſe being the 
e fame in an exhauſted receiver; as in the open 


Ir, and not any the leaſt alteration” of the figure 
na ranbers rage 3-7 


The * Figare In. Dock I. 
were (as ſome fancied (6) it) a large Plain ; & 
as others, like'a large hill in the midſt of ths 
2 or of a multangular figure ; 3, or ſub 
: Bo 
2. This figare i is admirably adapted to th 
commodious and equal diſtribution of the wi 
ters in the globe. For ſince, by the las 
gravity, the waters will poſſeſs the loyd 
place 3 therefore, if the mais of the earth u 
cubick, priſmatick, or any other angular þ: 
gure, it would follow, that one (too vaſt a par 
would bedrowned; and another be too dry. N 
being this orbicular, the waters are equally 
and apa N 1 and the 
ee 


Fs It would be frivolous 26 well as endleſy 
reckon. up the various opinions of the'aricichts ab. 
the figure of the terraqueous globe ome ofthe 
may be ſeen in Faren. Geogrz J. 2. & 3. init. 

's Thaumat. c. 3. artic. 3. But among 
variety of opinions, one of the principal was, thi 
the viſible horizon was the baunds of the cantly 
and the ocean the bounds of the horizon'; that th 
| heavens and earth above this ocean, was ap- | 
Viſible univerſe ; ; and that all beneath the oc 
: Hades, or the inviſible world. Hence, whel 

Sun ſet, he was ſaid, Tingere ſe acm; in 
When any went to Hades, they mult firſt pass be 
ocean. Of this opinion were not only, the anden 
and other among the heathens, but ſome« 
2 fathers $00, veer ee Laftanin 


1 AI. p. 366, &c. 
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ording as the divine providence ſaw moſt 
- of which I ſhall take notice by and by. 
3. The orbicular figure of our globe us far 
- moſt beneficial to the winds and motions 
the atmoſphere : It is not to be doubted, if 
e earth was of ſome other, or indeed any 
her figure, but that the currents of air would 
much retarded, if not wholly ſtopped. We 
ad by experience, what influence and 
oh mountains, bays, capes, and -lands 
ve upon the winds; how they ſtop ſome, 
ard many, and divert and change (near the 
ores) even the general and conſtant winds (c), 
t blow round the globe in the torrid zone. 
nd therefore, ſince this is the effect of ſuch 
SR little 
) '* Neither do theſe conſtant Trade-winds 
ſually blow near the ſhore, but only on the 
ccean, at leaſt-thirty or forty leagues off at ſeq, 
lear from any land; eſpecially on the weſt 
or fide of any continent: for indeed on the 
de, the eaſterly wind being the true trade-wind, 
blows almoſt home to the ſhore, ſo near as to 
eceive a check from the land-wind,* Dampier's 
ds, chap. I. | ö 
And not only the general trade -winds, but alſo 
> conſtant coaſting trade-winds, are in like man- 
r affected by the lands, Thus, for inſtance, on 
coaſt of Angola and Peru. But this, ſaith the 
ous captain Dampier, the reader muſt take no- 
e of, That the trade-winds that blow on any 
oaſt, except the north coaſt of Africa, whether 
ey are conſtant, and blow all the year, or whe- 
der they are ſhifting winds, do never blow right 
| | 2 


muſt be ſuch a barricade, as would preatly a 


Go De Figure of the Globe. Book 
little excreſcences, which have but little yg 
portion to our globe, what would be the oi 
ſequences of much vaſter angles, which wol 
equal a quarter, tenth, or but an hundreq 
part of the globe's radius? Certainly d 


noy, or rather abſolutely ſtop, the current 
the atmoſphere, and thereby deprive il 
world of thoſe ſalutiferous gales that I ha 
ſaid keep it ſweet and clean. 
'Thus the figure of our. globe doth mnanf 
it to be a work of contrivance, inaſmuch xj 
zs of the moſt commodious figure; and 
others would be liable to great and evident. 
conveniencies. eee is 


3 
Y 


© in on the ſhore, nor right along ſhore, but ll 

© flanting, making an acute angle of about 22 

© grees. Therefore, as the land tends more 
or weſt, from north or ſouth on the coaſt, fof 
« winds do alter accordingly, * _ Jbid, ,chap. 2. 
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"CHAP II. 
Of the bulk of the Terraquees Globe, 


H E next thing remarkable in the terra- 


ueous globe, is the prodigious bulk 
=, (a). 4 maſs of above 260 thouſand 


illion of miles ſolid content. A work too 
id for any thing leſs than a God to make. 
o which, in the next place, we may add, 


(a) It is not difficult to make a pretty near com 
tation of the bulk of the terraqueous globe, from 
oſe accurate obſervations of a degree made by 
Ir. Norawoed in England, and Mr, Picart, and 
i. Caffini in France, whoſe meaſures do in a for- 
ing manner agree. But Mr. Coffin" ſeeming 
d be the moſt accurate (as I have 2 in 
ro-theology, book i. ch. 2. note (a).] 1 have 
terefore made uſe of his determinations. Accord- 
8 to which, the diameter of the earth 
66,772Engliſh-miles,its ambit will be 2 5,041 miles 
dd half; and (ſuppoſing it to be ſpherical)its ſur- 
will be 199,444,220 miles z which being mul- 
plied into one third of its ſemidiameter, gives the 
dud content; viz, 2648 56,000,000 miles. 
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HE motions the terraqueous lobe hu 
are round its own axis, and round i; 
e of light and heat, the ſun (a). Thi 
ſo vaſt a b A the earth and waters ſhould 
moved at all (5), that it ſhould undergo 1 
| ſuch different motions as the diurnal 1 


<) With. 3 I take — 
that the diurnal and annual revolution 
are the motions of the terraqueous globe, not 
the ſun, &c. but for the proof thereof I ſhall rely 
the reader to the RS of \Nro-theolog 
and POR iv. chap. 3. | 
- (6) © Every thing that is aired, muſt of ne 
_ © fity be moved by ſomething elſe ; and that th 
© is * by ſomething that is moved either 
© another, thing, or not by another thing. Titi 
moved by that which is moyed by 2 
© muſt of neceflity come to ſome prime mom 
that is not moved by another. For k b mpdl 
© fible, that:what moveth, and is moved by an 
| 1 ther, ſhould proceed in infinjtum,* Ariftot, Ply 
1 
© Solum quod ſeipſum movet, quod nunqu 
© deſcritur a ſe, nunquam ne moveri idem & 
E nit; quinetiam cæteris quæ moventur, hic fonh 
© hoc principium eſt movendi. Principii aus 
nulla eſt origo: nam ex principio oriuntur « 
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ul are, and that theſe motions ſhould be fo 
oftantly and regularly (e) performed for neat 
500 years, 'withoyt any the leaft alteration 
er heard of (except ſome hours which we 
ad of in 70h. x. 12, 13. and in Hezetab's 


nec enim eſſet id principium, quod gigneretur 
aliunde.* Cicer. Tuſc. quaſt. I. 1. c. 24. 
* Cogitemus qut fieri poſſit, ut tanta magnitu- 
do, ab aliqui poſſit natura, tanto tempore cir» 
cumferri ? Ego igitur aſſero deum cauſam effe, 
ec alter poſſe fieri. Plato in Epinom. © 
e) Among the cauſes which Cleanthes is ſaid in 
to aſſign for men's belief of 4 deity, one of 
chief is, Aquabilitatem motũs, converſionem 
celi, ſolis, lunæ, fiderumque omnium diſtinctio- 
nem, varietatem, pulchritudinem, ordinem : qua- 
rum rerum Aſpoctus ipſe ſatis indicaret, non eſſe 
ea fortuita. Ut fiquis in domum aliquam, aut 
in gymnaflurn, aut in forum venerit z cam videat 
omnium rerum rationem, modum, diſciplinam, 
non poſſit ea fine causa fieri judicare, ſed eſſe ali- 
quem intelligat, qui præſit, & cui pareatur : multo 
magis in tantis motibus, tantiſque viciffitudini- 
bus, tam multarum rerum atque tantarum ordi- 
nibus, in quibus nihil unquam immenſa & infi- 
nita vetuſtas mentita fit, ſtatuat neceſle eſt ab a- 
liqua mente tantos nature motus gubernari. * 
c. de nat. deor. I. 2. c. 5. | . 
* Homines coxperunt deum agnoſcere, cum vi- 
derent ſtellas, tantam concinnitatem efficere : ac 
dies, noQeſque, eſtate, & hyeme, ſuos ſervare 
1 2 atque obitus.* Plutarch, de placit, 
1. 6. 6 ©  & — 5 


64 Matias of the Book I 
ſome other way, do greatly increaſe the we 
der (4); theſe things, (I ſay) do manifeſt x; 
gue ſome divineinfinite wer to be concerns 
Henne; e ly, ifroall thiswea 1 


* 


4 We need . elude the hift 
of theſe miracles, as if they were only pc 
trains, as Marmonides, and ſome 3 ; 
D s day to have been; viz. only an ordin 
ſummer's day z but ſuch as had the work of n 
days done in it: and therefore by a poetical ſtr ren 
made, as if the day had been lengthened by the. 
Kanding ſill. But in the hiſtory they are ſeriou 
related, as real matters of fact, and with wag 
cumſtances as manifeſt them to have been n 
lous works of the Almighty : And the prophet 
Gakkak, ch, iii. 1 1. mentions that of Joſhua as ſuc 
And therefore taking them to be miraculous p 
verſions of the courſe of nature, inſtead of | 
objeRijons, they are great arguments of the po 
of God: For in Hezckiab's caſe, to wheel the e 
itſelf backward, or by ſome extraordinary ref 2 
ons, to bring the ſun's ſhadow backward 10 & 
. grees : or, in Jaſbua's caſe, to ſtop the diun 
courſe of the globe for ſome hours, and then agi 
give it the ſame motion; to do, I ſay, theſe thin 
required the ſame infinite power which at firſt ga 
the terraqueous globe its motion. 
0 Nam cm diſpoſiti quæſiſem. feedera mundi, 

. Preſcriptaſque maris fines, annique meatus, 
Ert lucis, mofiſque wices ; tune omnia rebar 


;« >: Wat wariam Pbœben alieno juſſerit i igne 
| Compleri, ſolemgue ſuo ; porrexerit undis 
Littora; tellurem is libraverat axc. 
Claudian 1 Ruffin. 1, 1. initio 
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e wonderful convenience, yea, abſolute ne- 
ſity of theſe circumvolutions to the iuhabi- 
its, yea, all the products of the earth and 
ners. For to one of theſe we owe the com · 
table changes of day and night; the one 
r buſineſs; the other — H; che one 
r man, and moſt other animals to gather and 
wide food, habitation, and other neceſſari 
Flife; the other to reſt, refreſh, and 
cir ſpirits (g), waſted with the labours of the 
yy. To the other of thoſe motions we owe 
: ſeaſons of ſummer and winter, ſpring and 
umn, together with the beneficial mfluences 
d effects which theſe have on the bodies and 
te of animals, vegetables, and all other 
ings, both in the torrid, temperate, and iris 
L ZONES, 5 4," . FRY 


(f) \* Diei noRiſque viciſſitudo conſervat ani- 
nantes, tribuens aliud agendi tempus, aliud qui- 
Weſcendi, Sic undique omni ratione conchiditur, 
nente, confiliogue divino omnia in hoc; mundo 
ad ſalutem omnium, conſervationemque. admiras 
biliter adminiſtrari. Cicer, de nat. deor. I. 2. c. 53, 
% The acute Dr. Cheyne, in his ingenious. Philos. 
inc. of natural religion, among other uſes of day 
d night, ſaith, the night is moſt proper for fleep z 
cauſe when the ſun is above the horizon, fleep is 
judicial, by reaſon the perſpirations are then toe 
at, Alſo, that nutrition is moſtly, if not alto» 
ther, perſormed-in time of reſt 5 the blood hav- 
g too quick a motion in the day; for which rea- 
n, weak perſons, children, &c, are nouriſhed moſt, 
d recruit beſt by ſleep. | . 
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Of 0 the 416 and fituation of the terra; 
; Clube, in reſpe# of tbe Heavenly Radu a 
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\ Nother thing very conſiderable in 0 
globe, is its 2 and ſituation at a0 
diſtance from the ſun (a), its fountain of z 

and heat; and from its neighbouring plans 
of the ſolar ſyſtem, and from the fix d fan 
But theſe things I have ſpoken more large 
of in my Survey of the Heavens (6), x 
therefore only barely mention them no, 


inſiſt more largely upon, 


(a) It une ſign of the cee lin 
ment and care, in placing the terraqueous gt 
that very diftance it is from the ſun, and conte 

our own bodies, and all ocher ing, 
duly to that diſtance, For was the earth fark 
from the ſun, the world WON "wy" THRONE 
frozen with cold: and was it nigher; we ſhoul 
| buynt; at Jeaft the moſt combuſtible things we 
de ſo, and the world would be vexed with per 
twat 6onflaceations, For we foo d w 
_ rays of the fun, even no more than what fall wid 
the compaſs of half an inch, or an inch, in a by 
ing-glaſs, ö wan 
pwn ente. ak a 
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C HA. V. 
The diftribution of the Earth and Waters. 


HE diſtribution*of the waters, and the 
dry land, although it may ſeem rude. 
id undeſigned to a careleſs view, and is 
ome tax'd as ſuch (a), yet is admirably 

djuſted to the uſes and conveniencies'of our 
world. 8 3 


SED For 

) The moſt eminent author I have met with, 

t finds fault with the diſtribution of the earth 
| waters, and indeed with the whole preſent 

trufture of the globe, is the learned and. eloquent 

heoriſt, Dr. Burnet 3 who frequently exclaims on 
is point: Tellus noſtra, fi totam fimul com- 
plectamur, non eſt ordinata & venuſta rerum.com- 
pages----ſed moles aggeſta vario, incertogue ſitu 
partium, nulla ordinis aut venuſtatis habits ra- 
tone. Tbeur. Secr, l. 1. c. 7 KEequis: autern a 
deo hee ita facta? &. ibid. Quo autem hercu- 
leo labore opus eſſet ad excavandam terram in tan- 
tum hiatum? Si immediatẽè a causa prima ef- 
ſectus fuiſſet hic alvevs, aliquem ſaltem ordinem, 
menſuram, & proportionem notare voluiſſet in 
ipfius forma, & partium diſpoſitione ; ed con- 
fuſa omnia, &c. ibid; c. 8. Tellus noftracim 
exigua fit, eſt etiam rudis : Et in illa exiguitate 
multa ſunt ſuperflua, multa inelegantia. Dimi- 
diam terra ſuperſiciem inundat oceanus 3 magn& * 
ex parte, ut mihi videtur, inutilis. And then 
de goes on to ſne how this part of the creation 


68 Diſtribution of the Book II 
For in the firſt place, the diſtribution is fh 
well made, the earth and waters ſo handſome. 
Iy, fo workman-like laid, every where all the 
world over, that there is a juſt æquipoiſe «f 
the whole globe. The Northern balance 
the Southern Ocean, the Atlantick the Pad 
fick Sea. The American dry land is a com. 
W iſe to the European, Aſiatick and African, 
the next place, the earth and the waten 
are ſo admirably well placed about in the 
globe, as to be helpful to one another, to 
miſter to one another's uſes. The great oceam 
and the leſſer ſeas and lakes, are 10 admirably 
ve diſtributed W ut the s globe 1 1 
=o th 


_ FRF ibid. e. 10. oY this i to tn 
furprifing, from an author of great ingenuity, whi 
ſeems in his book to have a juſt opinion of, and di 
venerution for God. But certainly ſuch" tiot:ons an 
very inconũſtent with tho belief of God's cen 
—— his governing and ordering the world 
Bur ſuppoſe the terraqueous globe was fuch a rw 
Confuſed, intonvenient maſs, as he pretends, yetit 
is well enough for a finful world, But beſides whit 
others have long ago abundantly-anſwered, the fol 
lowing furvey will, T hope, ſufficiently manifeſt i 
to be the work of a — RG as well 
e Creators © © 
: (5) Some have objected aint the diftributiol 
or the earth and waters, as if the Waters occupiel 
too large a'part of the globe, which they think 
would be of greater uſe, if it was dry land. But 
then they do not conſider that this would depp 


* world of a due quantity of vapours and * 
Ter 


iv. n and Waters. | 69 
is ford ſufficient vapours (e) for clouds and 
Mme. | Eee] rain, 
lth r if the cavities which contain the ſea, and other 


ters, were deeper, although the waters were no 
k in quantity, only their ſurfaces narrower and 
fer, the evaporations would be ſo much the leſs, 


Vun-Whaſmuch as thoſe evaporations are made from the 
race, and are, conſequently, in proportion to the 
nen race, not the depth or quantity of water, 
te (e) Itook notice before, in book i, chap. 3. note (a), 
m. t the vapours conſtituting clouds and rain, are 
Weficulz of water detached by heat. The manner 
1 which I conceive to be thus; heat being of an 
| 4 ile nature, or the lighteſt of all bodies, eaſily 


aks looſe from them; and if they are humid, in 
s paſſage carries along with it particles, or little 
aſes of the water; which being. lighter than air, 
buoyed up thereby, and ſwim in it; until by 
nocking againſt one another, or being thickened 
the cold (as in the note before-cited) they are 
duced into clouds and drops. | 
Having mentioned the manner how vapours are 
aiſed, and there being more room here than in the 
te before-cited, I ſhall, for the illuſtration of na- 
e's proceſs, take notice of three things obſerv- 
de to our purpoſe, in water over the fire, 1, That 
he evaporationg are proportional to the heat aſcen- 
ing out of the water, A ſmall heat throws off 
ut few vapours, ſcarce viſible : A greater heat, 
I aſcending in greaterquantities,carries off groiſer, 
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er, and more numerous veſiculæ, which we call 
Steam: and if the heat breaks through the water 
ich ſuch a fury, as to lacerate and lift up great 


uantities or bubbles of water, too heavy for — 
ir to carry or buoy up, it cauſeth what we 
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rains, to tempetate the cold (a) of the 2 


Boiling. And the particles of water thus mount 
up by the heat, are viſible ſphærules of water, f 
viewed with a microſcope, as they ſwim about in: 
ray of the ſun let into a dark room, with wan 
water underneath ; where ſome of the vapour ap 
pear large, ſome ſmaller ſphærules, according ( 
doubt) to the larger and leſſer quantities of heat 
blowing. them up and carrying them off. 2. 
theſe yapours be intercepted in their aſcent by ay 
context, eſpecially cold body; as glaſs, marble, i 
they are thereby reduced into drops, and maſſes 
water, like thoſe of rain, &0, 3. Theſe vapoumi 
their aſcent from the water, may be obſerved, i 
cold froſty weather, either to riſe but a little abo 
the water, and there to hang, or to glide on a lu 
above its ſurface : or if the weather be very call 
after a little aſcent, they may be ſeen to fall bag 
again into the water g in ther aſcent and dc 

ſ{cribing a curve ſomewhat like that of an ary 
from a bow. But in a warmer air, and fill, tl 
vapours aſcend more nimbly and . mary 
ing up aloft, till they are out of fight. But if tl 
air be warm and windy too, the vapours are ſoon 
carried out of ſight, and make way for others, Anl 


_ accordingly I have often obſerved, that hot liquor 


if not ſet too thin, and not frequently ſtirred, co 
flower in the greateſt froſts, than in temperate we 
ther, eſpecially if windy. And it is, manifeſt 
good experiments, that the evaporations are lel 
thoſe times than theſe ; leſs by far in the witi 
than the warmer months. 3 | 
(4) As our northern iſlands are obſerved to 
more. temperate than our continents (of which 
had a notable inſtance in the great froſt in 1705. 


SS <<” Ss 


m_ = * 


— 
— 


5 ap, V. Barth and Waters. 71 
en air, n nul mitigate the 9 


. 28 


h Ireland and Scotland felt leſs of than moſt 
on of Europe beſides; of which ſee book iv. 
hap. 12, note (e) ſo this temperature is owing to 
e warm vapours afforded chiefly by the ſea, which, 
the preceding note, muſt neceſſarily be warm, 
they are vapours, or water inflated by heat, 
The cauſe of this heat 1 take to be partly that of 
ſun, and partly ſubterraneous. That it is not 
jolly that of the ſun, is manifeſt from 
vg as much, or more copiduſly raiſed when the 
n-beams are weakeſt, as when ſtrongeſt, there be- 
z greater rains and winds at the one time than the 
her, And that there is ſuch a thing as ſubterra- 
dus heat (whether central, or from the meeting 
mineral juices ; or ſuch as is congenial or con- 
ral to our globe, I have not time to enquire : 
1 fay, that ſuch a thing is) is evident not only 
m the hot-baths, many fiery eruptions and ex» 
pions, Ac. but alfo from the ordinary warmth of 
Wars and places under ground, which are pot bare 
comparatively warm, but of ſufficient heat to 
ſe vapours alſo : as is manifeſt from the ſmoak» 
; of perernial fountains in frofty- weather, and 
ter drawn out of pumps and open wells at ſuch 
ime, Yea, even animals themſelves are ſenſible 
it, as particularly moles, who dig beforea thaw, 
i againſt ſome other alterations of the weather ; 
ated, no doubt, thereunto by the ſame warm 
pours arifing in the earth, which animate 
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e) Beſide the trade-winds, which ULAR m- 
ate the exceſſive heats in the torrid zone, the 


dz are a good ſcreen againft the ſcorching ſun» 
beams, 


. 
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with fertile ſhowers ; yea, in ſome meaſure i 
miniſter freſh waters to the fountains and rin 
Nay, fo abundant is this great blefling, wh 
the moſt indulgent Creator hath offered us| 
2 dr rant erlesener 
ſpeaking of, that 15 more a ſcanty 
bare — Lay or mere ſufficiency ; I 
plenty, a ſurpluſage of this uſeful creature 
God (the freth waters) afforded to the wod 
and they ſo well ordered, as not to drownt 
nations of the earth, nor to ſtagnate, fn 
and poiſon, or annoy them ; but to be gent 
carried through convenient channels ba 
again to their grand fountain (/) the ſea; iP" 


TIT 


| beams, eſpecially when the ſun paſſeth their 
nith ; at which time is their winter, or cooleſt > 
on, by reaſon they have then moſt clouds and 
For which ſervice, that which Varene takes not 
of, is a great providence of God; viz, © Plerat 
© loca zohz torridæ vicinum habent mare, ut Ind 
< infulz Indicz, lingua Africzz, Guinea, Bral 
© Peruvia, Mexicana, Hiſpania : Pauca loca * 
© torrida ſunt Mediterranea. FYarexi Geog, 
prop. 10. $7, 3 
__ .* (F?) That ſprings have their origin from thei 
and not from rains and yapours, among many d 
ftrong reaſons, I conclude from the percnnity 
divers ſprings, which always afford the ſame qui 
tity of water, Of this ſort there are many 0 
found every where. But I ſhall, for an inſia 
| tiigle out one in the pariſh of Upminſter, whet 
live, as being very proper for my purpoſe, and 
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ny of them thro ſuch large tracts of land, 
* and 
vent 1 have had better opportunities of making re- 
arcs upon above twenty years. This in the 
x eateſt droughts is little, if at all, diminiſhed, that 
| could perceive by my eye, although the ponds all 
er the country, and an adjoining brook, have been 
1 ty for many months together; as particularly in 
8 dry ſummer months of the year 1705. And in 
e e wetteſt ſeaſons, ſuch as the ſummer and other 
jonths were, preceding the violent ſtorm in No- 
r 1703. (Vide Philoſ. Tranſ. Ne 289.) I ſay, in 
Ich wet ſeaſons I have not obſerved any increment . 
fits ſtream, excepting only from violent rains fal- 
g therein, or running down from the higher land 
to it; which diſcoloureth the waters oftentimes, 
nd makes an increaſe of only a day's, or ſometimes 
t a few. hours continuance, But now, if this 
ring had its origin from rain and vapours, there 
rould be an increaſe and decreaſe of the one, as 
ere ſhould happen to be of the other: as actually 
is in ſuch temporary ſprings as have undoubtedly 
heir ſource from rain and vapours. 
But befides this, another conſiderable thing in 
is Upminſter ſpring (and thouſands of others) is, 
hat it breaks out of ſo inconſiderable an hillock, or 
minence of ground, that can have no more influ- 
nce in the condenſation of the vapours, or ftop- 
ing the clouds (which the maintainers of this hy- 
jothefis ſuppoſe) than the lower lands about it have. 
y fome critical obſervations I made with a very 
ice portable barometer, I found that my houſe 
nds between 80 and go feet higher than the low 
vater mark in the river of Thames, neareſt me ; and 
at part of the river being ſcarce thirty miles from 
de ſea, I gueſs (and am more confirmed from ſome 
TW. £ H | later 
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and to ſuch prodigious diſtances, that! it ö 


5 vrea 

later experiments I 8 nearer the ſea )- that y 
cannot be much above 100 feet above the ſea. Th 
ſpring I judge nearly level with, or but little highs 
than where my. houſe ſtands ;, and the lands fron 
whence it immediately ifſues, I gueſs about 15 
20 feet higher than the ſpring ; and the lands abo 
that, of no very remarkable height. And inde 
by actual meaſure, one of the higheſt hills 1 hay 
met with in E/ex, is but 363 feet high (Vide Phil 
Tranſ. No 313. P. 16.) and 1 gueſs by ſome \ 
late experiments I made, neither that, nor any od 
land in Effex, to be above 400 feet above the ſa 
Now what is ſo inconſiderable a riſe of land to 
perennial condenſation of vapours, fit to maintai 
even ſo inconſiderable a fountain, as what I h 
mentioned is? or indeed the high-lands of the whal 
large county of Eſſex, to the maintaining of all Moc 
Fountains and rivulets ? 
But I ſhall no further proſecute this argumen 
but refer to the late learned, curious and induſtriow 
Dr. Plot's Tentamen Phil. de Orig. Font, in which tk 
hath fully diſcuſſed this matter. 
As to the manner how the waters are raiſed i 
into the mountains and higher lands, an eaſy co 
natural repreſentation may be made of it, by put 
ting a little heap of ſand, aſhes, or a little loaf ail . 
| bread, Sc. in a baſon of water; where the u ci 
will repreſent the dry land, or an iſland, and tle 
baſon of water the ſea about i it. And as 'the wat 
in the baſon r:ſeth to, or near the top of the heap 
init, ſo do the waters of the ſea, lakes, &c. riſe 
the hills. Which caſe I take to be the ſame with 
| aſcent of liquids in capillary tubes, or between cd 
| tiguous planes, e or in a tube filled with aſhes: % 
wha 
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rat wonder the fountains ſhould be high 
ough (g), or the ſeas low enough, ever to 
*, {a long a conveyance, Witnels the Da- 
be (5) and Wolga of Europe, the Nile (), 
d tie Niger (4) of Africk, the Ganges (/), 


ich the induſtrious and complete artificer in air- 

mps, Mr. Hazoksbee, hath given us ſome, not con- 

mptible experiments, in his PH. Mech. Exp. p. 139. 
Among the many cauſes aſſigned for this aſcent of 
uors, there are two that bid the faireſt for it; 

the Preſſure of the Atmoſphere, and the New- 
ian Attraction. That it is not the former, ap- 
ars from the experiments ſucceeding, as well, or 

ter in vacuo, than in the open air, the aſcent 

ing rather ſwifter in vacuo. This then being not 

» cauſe, I ſhall ſyppoſe the other is; but for the 
oof thereof I ſhall refer to ſome of our late Engl; 

hors, eſpecially ſome very late experiments made 

fore our moſt famous Royal Society, which will 

ſo well improved by ſome of that illuſtrious body, 

ib go near to put the matter out of doubt. 

(z) See. Book iii. Chap. 4. 0 

(5) © The Danube, in a ſober account, performs a 

courſe of above 1500 miles (7. e. in a ſtrait line) 

iromits riſe to i:s fall. Bobun's Geogr. Di. 

(i) © Tractus ſe, longitudo [Ni] eſt milliarium 

circiter 630 Germ, ſive Ital. 2520, pro quibus 

ponere licet 3000 propter curvaturas.. Faren. 

eogr, I. 1. c. 16. p. 27. N 1 
(t) Varene reckons the courſe of the Niger, at a 

iddle. computation, 600 German miles, that is, 
$00 Italian. \ | | 

(/) That of the Ganges he computes at 300 Ger- 
miles, But if we add the curvatures to theſe 
ers, their channels are of a prodigious length. 
H 2 
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and Euphrates of Aſia, and the Amazons N 
ver (n), and Rio de la Plata of America, 20 
many others which might be named; {oj 
of which are faid to run above 5000 mils 
and ſome no leſs than 6000 from their foi 
tains to the ſea. And indeed ſuch prodivjo 
conveyances of the waters make it manife 
that no accidental currents and alterations 
the waters themſelves, or art or power of mi 
nothing leſs than the Fiat of the Almighty, 

could ever have made, or found, ſo long af 
commodious declivities, and channels for th 
paſſage of the waters. 


(m) © Oritur flumen (quod plerumque Aman 
© num, Sc.) haud procul Quito in montibus- 
© Cam per lucas Hiſpanicas 1356. curſum ab oed. 
dente in orientem continuarit, oſtio 84 leucy 
lato- in oceanum præcipitatur.T Chr, d 
Relatio de flumine Amaz. in Act. Erud. Aug. 1683. 


A eee eee 
C H A P. VI. 


The great wariety and quantity of all thing 
upon, and in the Terraqueous Globe, providd 
for the uſes of the world. 


HE laft remark I ſhall make about the 
terraqueous globe in general is, the great q 
variety of kinds, or tribes, as well as prod: 
gious number of individuals of each my 
tr! 
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ride, there is of all creatures (a). There are ſo 
nany beaſts, fo many birds, ſo many inſects, fo 
nany reptiles, ſo many trees, ſo many plants 
ponthe land; ſo manytiſhes, ſea- plant, and ther 
eatures in thewaters; ſo many minerals, metals, 
nd foſſils in the ſub:ertaneous regions; ſo many 
pecies of theſe genera, ſo many individuals of 
ofe ſpecies, that there is nothing wanting to 
e uſe of man, or any other creature of this 
wer world. If every age doth change its 


| food, 
(a) © Non dat Deus beneficia ? Unde ergd iſta 
quæ poſſides ? ---- Unde hæc innumerabilia, ocu- 


los, aures & animum mulcentia ? Unde illa luxu- 
nam quoque inſtruens copia ? Neque enim neceſ- 
ſitatibus tantummodd noſtris proviſum eſt : uſque 
in delicias amamur, Tot arbuſta, non uno modo 
frugifera, tot herbæ ſalutares, tot varietates Ci». 
borum per totum annum digeſtæ, ut inerti quo- 
que fortuita terræ alimenta præberent. Jam ani- 
malia omnis generis, alia in ſicco, &c.----ut om- 
nis rerum nature pars tributum aliquod nobis 
— Senec. de Benef. I. 4. c. 5. ubi plura 
k. ; 
Hic, ubi habitamus, non intermittit ſuo tem- 
pore cœlum niteſcere, arbores frondeſcere----- . 
tum multitudinem pecudum partim ad veſcendum, 
partim ad cultus agrorum, partim ad vehendum, 
partim ad corpora veſtienda; hominemque ipſum 
quaſi contemplatorem cceli ac deorum, ipſorum- 
que cultorem.----Hzc igitur, & alia innumerabi- 
la cam cernimus, poſſumuſne dubitare, quin his 
præſit aliquis vel effector, ſi hæc nata ſunt, ut 
Platoni videtur: vel fi ſemper fuerint, ut Ariſto- 
teli placet, moderator tanti operis & muneris,? 


KK, Tuſc. Queſh, I. 1, c. _ 29. 
3 
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food, its way of cloathing, its way of bull. 
ing; if every age (6) hath its variety of dif. 
caſes ; nay, if man, or any other animal, wy 
minded to change theſe things every day, fil 
the creation would not be exhauſted, ſtill ng. 
dae would be wanting for food, nothing fa 
phyhick, nothing for building and habitatia Met 

Ag for cleanlineſs and refreſhment, ye, it 
even for recreation and pleaſure. But de d 
munificence of the Creator is ſuch, that then 
is abundantly enough to ſupply the wants, th 
conveniencies, yea almoſt the extravaganciz 
of all the creatures, in all places, all ages, an 
upon all occaſions. 

And this may ſerve to anſwer an objectio 
againſt the excellency of, and wiſdom ſhewed 
in, the creation; namely, what need of f 
manx creatures (c)? Particularly of fo mary 

. | | 2 inſed, 
(3) sunt & gentium differentiz non medio 
© cres--- quæ contemplatio aufert rurſus nos ad i 
< ſorum animalium naturas, ingenitaſque iis 
© certiores morborum omnium medicinas. Enin 
< verd rerum omnium parens, nullum animal al 
© hoc tantum ut paſceretur, aut alia ſatiaret, naſa 
© yoluit : arteſque ſalutares iis inſeruerit.“ Pla 
Nat. Hiſt. I. 27. c. 13. 

(e) This was no very eaſy queſtion to be at 
ſwered by ſuch as held, That all things were mad 
for man; as moſt of the ancients did; as A. 
Pele, Seneca, Cicero, and Pliny, (to name only ſome 
' of the chief.) And Cicero cites it as the celebrated 
CE 's opinion, © Preclare enim ChryſippB, 
© cxtera elſe hominum causa, & deorum. 1 
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ſets, ſo many plants, and ſo many other 
ings? and eſpecially of ſome of them that 
- i0 far from being uſeful, that they are very 


fil Wxious; ſome by their ferity, and others by 
ns Meir poiſonous nature, Wc. "Wt 
To which I might anſwer, that in great va- 


ty, the greater art is ſeen ; that the fierce, 
piſonous, and noxious creatures ſerve as rods 
d ſeourges to chaſtiſe us (a), as means to ex- 
te our wiſdom, care, and induſtry, with more 

| 3 10 


„bon. & mal, I. 3. And in his De Nat. Deer. 

2. fn. he ſeriouſly proves the world itſelf to have 
Xn made for the gods and man, and all things 
the world to have been made and contrived for 
benefit of man (© parata & inventa ad fructum 
* ominum, are his words.) So Pliny, in his pre- 
ce to his 7th book, ſaith, nature made all things 
r man ; but then he makes a doubt, whether ſhe 
ew'd herſelf a more indulgent parent, or cruel 
p-mother, as in book iv. chap. 12, note 2, But 
ice the works of God have been more diſcovered, 
ad the limits of the univerſe have been found to be 
infinitely greater extent than the ancients ſup- 
fed them; this narrow opinion hath been ex- 
oded. And the anſwer will be found eaſy to 
ſe queſtions, why fo many uſeleſs creatures? In 
e heavens, why ſo many fixed ftars, and the 
ateſt part of them ſcarce viſible > Why ſuch ſy- 
is of planets, as in Jupiter, Saturn, &c. (See my 
fro-Theology.) In the earth and waters, why fo 
my creatures of no uſe to man? | 
(d) © Nec minds clara exitii documenta ſunt etiam 
ex contemnendis animalibus. M. Varro author 
„ > cuniculis ſuffolſum in Hiſpania oppidum, 3 


1 
7 


ralpis 
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to the ſame purpoſe. But theſe things hay 
been fully urged by others; and it is lufficig 
BL E657] | 

9 *talpis in Theſſaſià: ab ranis civitatem in Gi 
Om ab locuſtis in Africa : ex Gyard Cy 
um inſula, incolas a muribus fugatos : in It» 

© Amyclas à ſerpentibus deletas. Citra Cynam 
sos /Ethiopas late deſerta regio eſt à ſcoryioniby 
E ſolpugis gente ſublata : & à ſcolopendris abady 
* Trerienſes, author eſt FR.” Plin, 
Hips. I. 8. c. 29. 
To thefe inſtances may b be added, the plague thy 
fometimes ſuffer from a kind of mice ( they e 
Leming, Liminger, Lemmus, dc.) in Norway, whic 
eat up every green thing, They come in ſuch hs 
digious numbers, that they fancy them to fall fra 
the clouds; but 07. Magnus rather thinks they cond 
from ſome of the iſlands, H, „ 
reader hath a mind to ſee a large account of then 
with a diſpute about their generation, a handfon 
cut of them, with the prayers, and an exorcily 
againſt them uſed in the church of Nome, I ſhall x 
fer him (it being too tedious to recite in theſe notes 
to Muſeum Wormian. I. 3. c. 23. 
© Quare patimur multa mala à creaturi qui 

© fecit Deus, niſi quia offendimus Deum? D 
©. pcena tuã peccatum tuum accuſa, non judicen 
Nam propter ſuperbiam inſtituit Deus creatura 
© iſtam minimam & abjectiſſimam ut ipſa nos tot 
© queret, ut cùm ſuperbus fuerit homo, & ſe jattz 
verit adverſus Deum, - cùm fe erexerit, pulicibn 
_ © ſubdatur. Quid eſt, qudd te inflas humani ſv 
© perbia ?---Pulicibus reſiſte ut dormias. Cognoſet 

< qui fis. Nam propter ſuperbiam noſtram d- 
<-mandam---creata illa quz moleſta ſunt. Popt 


6 len Pharaonis ſuperbum potuit Deus * „ 
| 
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> ay, that this great variety is a moſt wiſe 
rovifion for all the uſes of the world in all 


ages, 


Urſis, &c. Muſcas & Ranas une immiſit, ut re- 
bus viliſſimis ſuperbia domaretur. Omnia ergo 
per ipſum---faQta ſunt; & ſine ipſo ſactum eſt 
nihil.“ Auguſt. Trad, 1. in S. Johan. 

But altho' the infinitely wiſe Creator hath put it 
the power of ſuch vile animals to chaſtiſe us, yet 
th he ſhewed no leſs wiſdom and kindneſs in or- 
ring many, if not moſt of them ſo, as that itſhall 
in the power of man, and other creatures, to 
viate or eſcape their evils. For, beſides the no- 
 antidotes afforded by minerals, vegetables, Cc. 
my, if not moſt of cur European venemous ani- 
ls carry their cure, as well as poiſon in their own 
dies. The oil, and, 1 doubt not, the body of 
orpions too, is a certain remedy againſt its ſtroke. 
Bee, Waſp, or Hornet, cruſhed and rubbed, and 
und upon the place, I have always found to be 
ertain cure for the ſting of thoſe creatures. And 
queſtion not, but the fleſh, eſpecially the head of 
pers, would be found a remedy. for their bites. 
Our viper catchers have a remedy, in which 
ey place ſo great confidence, as to be no more 
afraid of the bite [ef @ wiper] than of a common 
punRure, immediately curing themſelves by the 
pplication of their ſpecifick. This, though they 
cep a great ſecret, I have, upon ſtrict enquiry, 
ound to be no other than Axungia Viperina, pre- 
atly rabbed into the wound.“ This remedy the 
ted Doctor tried himſelf with good ſucceſs on a 
vg dog that was bitten in the noſe, Vide Mead 
Poiſons, p. 29. | 
ind as to the means to eſcape the miſchief of ſuch 
Nous r beſides what may be effected 4 
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ages, and all places: Some for food, ſome ſu 
phyſick (e), ſome for habitation, ſome for uten 
ils, ſome for tools and inſtruments of work 
and ſome for recreation and pleaſure; either i 
man, or to ſome of the inferior creatures then 
ſelves ; even for which inferior creatures, the 
liberal Creator hath provided all things necel 
fary, or any ways ane to their happy: 
| com. 


the care, ee and ſagacity of man, ſome d 
them are ſo contrived and made, as to give wan 
ing or time to creatures in danger from then 
Thus, for inſtance, the Rattle-Snake, the moſt pc 
ſonous of any ſerpent, who darts its poiſonoy 
vapours to ſome diſtance, and in all probability 
was the Baſiliſk of the ancients, ſaid to kill within 
eyes: This involuntarily gives warning by the rattk 
in its tail. So the Shark, the moſt rapacious 4 
mal of the waters, is forced to turn himſelf on hi 
back (and thereby gives an Hy of clap 
before he can catch his prey. 
(e) Hec ſola naturz placuerat eſſe remediap 
© rata vulgo, inventu facilia, ac ſine impendio, « 
© quibus vivimus. Poſteà fraudes hominum & i 
< -geniorum capture officinas invenere iſtas, in qu 
© bus ſua cuique homini venalis promittitur vn 
© Statim compoſitiones & miſturz inexplicabiles & 
© cantantur, Arabia atque India in medio zſtima 
© tur, ulcerique parvo medicina a Rubro mari ink 
© portatur, cum remedia vera quotidie e 
* -quifque cznet.* Plin. J. 24. c. 1. 
Non ſponte ſua ex tellure germinant berde 
< quz contra quoſcunque morbos accommodæ ſunt; 
| © ſed ez voluntate opificis, ad noſtram utilitate 
« produQtz funt.*. Baſil. Aſcet. Tom. II. 
Oonſult here, book x, note (z,) (aa,) (ob.) 
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mfortable living · in this world, as well as for 


nan. | 

And it is manifeſt, that all the creatures of 
od, beaſts, birds, inſets, plants, and every 
ther genus, have, or may have their ſeveral 
ſes even among men. For, although in one 
lace many things may lie neglected, and out 
aſe, yet in other places they may be of 
eat uſe. So what hath ſcemed uſeleſs in 
mM: age, hath been received in another; as 
the new diſcoveries in phyſick, and all the 
terations in diet do ſufficiently witneſs. Many 
ings alſo there are which in one form may 

> pernicious to man; but in another of 
naue. There are many plants (J], many ani- 


* 
at (/) Among poiſonous vegetables, none more fa- 
ous of old than Hemlock, accounted at this day 
very dangerous to man, of which there are 
cape) ne diſmal examples in our Phil. 7 ranſ. Wepfer, &c. 

r yet this plant is food for Goats, and its ſeeds 
Buſtards ; and, as Galen ſaith, to Starlings alſo. 
„ Either is this ſo pernicious a plant only food, but 
K phyfick to ſome animals. An horſe troubled 
ch the Farcy, and could not be cured with the 
ſt famous remedies, cured himſelf of it in a ſhort 
e, by cating Hemlock, of which he eat greedily. 
ma Phil. Tranſ, N 231+ © And a woman which 
ina cured of the plague, but wanted ſleep, did 
rim ith very good effect eat Hemlock for ſome time; 

ill falling ill again of a fever, and having left off 
erde de uſe of this remedy, he ¶ Nic. Fontanus] endea - 
ured to procure her reſt by repeated doſes of 
pium, which had no operation, till the help of 
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mals, many minerals, which in one form de 
ftroy, in another heal. The Caflada 1 

unprepared Fe, but Prepared, is the 


: Cicuta + was again called in with deſired ſuccek, 
Mead of Poiſ. p. 144. 


And not only Hemlock, but many other, if m vt 


moſt plants accounted poiſonous, may have the 
great uſe in medicine: of which take the opini 
of an able judge, my ingenious and learned 2 
Dr. Tancred Robinſon, in a letter I have of his t 
late great Mr. Ray, of Nov. 7. 1664; viz, © 
© cording to my promiſe, 1 here ſend you a 
© obſervations concerning ſome plants ſeldom ui 
in medicine, being eſteemed poiſonous, which 
© truly corrected, or exaftly doſed, may perhap 
© prove the moſt powerful and effectual medicine 
< yet known.“ Having then given an account 
ſome of their correctives, he gives theſe follovil 
examples, viz. © The Hellebores incorporated mi 
© a Sapo, or Alkaly-ſalts alone, are ſucceſsful um 
< dies in epilepſies, vertigo's, palfies, lethargd 
© and mania's. Doſe one ſcruple to half a drach 
_ © 2. The Radic. Aſſari, Cicutæ, and the Napeli 
© in agues and periodical pains. Doſe one ſcruplti 
© half a drachm. 3. The Hyoſcyamus in hem 
© rhages, violent heats and perturbation of the bia 
© andalſo in all great inflammations, doſe one ſry 
© to halfa drachm. 4. The Semen Stramoniz 
very good anodyne, ufeful in vigilia's, rhe 
< tiſms, hyſterick caſes, in all the orgaſms of t 
© hlood or ſpirits, and wherever there is an ind 
4 © Gon for a paregorick, dofe one drachm to half 
© 5. Elaterium thus corrected may be given in 
M * br. x. to xv. in hydropical caſes, Wicke 


— 
— 
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ry bread of the Weſt-Indies (g). Vi and 
orpions, and many minerals, as deſtructive 
s they are to man, yet afford him ſome of his 
eſt medicines. | 
Or if there be many things of little imme- 
Fate uſe to man, in this or any other age, yet 
o other creatures they may afford food or 
byſick, or be of ſome neceſſary uſe. How 
any trees and plants, nay, even the very 
arcaſſes of animals, yea, the very duſt of the 
arth (5), and the moſt refuſe, contemptible 
dings to be met with; I ſay, how many ſuch 
ings are either food, or probably medicine to 

ny creatures; afford them retreat, are places 
f habitation,or matrixes for their — 
ſenfible evacuation or diſturbance. So may the 
Soldanella and Gratiola in greater doſes. . 6. O- 
pium corrected as aforementioned, loſes its narco- 
tick faculty, and may be given very ſafely in great 
doſes, and proves more than uſually prevalent in 
convulfive caſes, fluxes, catarrhs, and all painful 


paroxyſms, &c. | 
(x) © It is of the moſt general uſe of any 


fion all over the Weft- Indies, eſpecially in the 
parts, and is uſed to victual ſhips.” Dr. Shane's 
at, Hiſt, of Jamaica, Vol, I, ch. 5. F. 12. 
(b) I have ſhewn in the Phil. Tranf. that the Pe- 
aus fatidicus, Mortiſaga, Pulſatorius, or Death- 
tch there deſcribed, feedeth upon duſt ; but that 
duſt they eat, is powdered bread, fruits, or ſuch 
e duſt, not powder'd earth; as is manifeſt from 
ar great diligence and curiofity in hunting among 
duſt, See more in Phil. Tranſ, No 291. 
I | 
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ſhall be ſhewed in ce? The prodi- © 
gious ſwarms of 1 2 proper plac air, Li, in the 
waters (many of which may be perhaps at 

of no great uſe to man) yet are food 

to birds, fiſhes, reptiles, inſets themſelves, 

and other creatures (), for whoſe happy and 
comfortable ſubſiſtence, I have ſaid K 4g boun- 

tiful Creator hath liberally provided, as. well 

as for that of man. 


= See Book iv. Chap. 11. 
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" AV LN G thus taken a general proſ- 
Pet of our terraqueous globe, Fe 
in this book come to its particulars, 
' But here we have ſuch an immenſe variety pre- 
ſenting itſelf to our ſenſes, and ſuch, amazing 
ſtrokes of power and wiſdom, that it is im- 
poſlible not to be at a ſtand, and very difficult 
to know where to begin, how to proceed, or 
where to end. But we muſt tae; 
e lar p 
ing on copious ſubject, ute 
1 inte ĩts own grand . e | 
I. The Earth and its appurtenances. _. 
I. The Waters and theirs. 
The firſt of theſe only, is what ar preſen | 


| Bull beable 1 wake int fu 
. ay 


Chap. I. Of the Soils. 2 £ 
"Ads er ge Reon; I intend, 
1. To confider its conſtituent parts, or 
1 | 

itants thereof, or the ſeveral 
kinds of creatures that have their habitation, 
growth, or ſubſiſtence thereon. N 

1. As to the earth itſelf, the moſt remark- 
able things that preſent ne 2 our 
view, are, 

1. Its various Mquld and Soils. * © 
2. Its ſeveral Strata, or Beds. 

3. Its very ſubterraneous Paſſages, Grot- 
to's and Caverns. 

4. Its Mounwins and Vallles. 


eee 
3 


* ee 1 
| Of he Soils and Moulds in.the Earth. - 


"HE various ſoils and make are anad- 
mirable and manifeſt contrivance of the 


all-wiſe C „in making 
— 0 N 


| (a) It is not te bo doubted, that although vege- 
tables delight in peculiar ſoils, yet owe not 
their life and growth to the earth itſelf, to ſome 
agreeable juices or ſalts, Ic. reſiding in the earth. 
Of this the great Mr. Boyle hath given us ſome good 

ents. He ordered his gardener to dig up, 
an dry in an oven, ſome earth fit for the purpoſe, 
to weigh It, and vo fee . 


2 
and divers other 
: uſes 


—— 
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uſes of the creatures. For, as ſome trees, 
ſome plants, ſome grains dwindle and die in 

a diſagreeable ſoil, but thrive and flouriſh in 

others; ſo the all-wiſe Creator hath ampl7 


provided for every kind a proper be. 
I ſome delight in a warm, ſome in a cold 
ſoil ; ſome in a lax or ſandy, ſome a heavy or 
clayey ſoil; ſome in a mixture of both, ſome. 
in this, and that, and the other mould, ſome 
in moiſt, ſome in dry places (5), ſtill we fin 
: : PS : Ee ; "SE pro- 
(a kind of Indian Pompion.) The ſeeds when ſown 
were watered with rain or ſpring-water only. But 
| although a plant was produced in one experiment 
| of near 3 pound, and in another of above 14 pound, 
E: et the earth when dried, and. weighed. again,. was. 
; arce diminiſhed at all in its weight. | 
Another experiment he alledges is of Helmont 's, 
who dried 200 pounds of earth, and therein planted ' 
a willow weighing 5 pound, which he watered with 
rain, or diſtilled water: and to ſecure it from any. | 
other earth getting in, he covered it with a perſo- 
rated tin-cover. After five years, weighing the 
| tree with all the leaves it had born in that time, he 
| found it to weigh 169 pounds, three ounces 3. but 
the earth to be diminiſheg only about 2 ounces in its 
weight. Vid. Boyle's Scept. Chym. Part. ii. pag. 114. 
= (b) Tag d vrt Corgi 79. dinzioes| & fe 2d . 
ö ld —rav JivIpory, c. Ta i yas RN Fupde, rd 
Is dyuTpuc, d- d XGUHHu Agde, Ta N due, d I: 
. Taexiu;, Ie, rd fal- eras Ta. 33 iN. 
Eurer ydg Ta ow a xaT Tay Apel, irs N de d , 
q ioxued, 5 Bavuppica, x irironappiea, S $6746 dA 
L, xaT3 To jen, —IIdvre vag Taura, ri & r 
— Lr 73 du,,t x, rd dvbjgare d aù rv, drær 
Jie Tapanaays Tic Suetet - THEOPHRAST,' de 
cauſ. plant. I. 2. c. 9. 
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Chap. I. 8 be Soils, 


proviſion enough Yor all 8 every 
Super abounding with its _—_— 


plants (c), and every vege 
gay, ſomewhere or other —— the — _ 
abundantly anſwering the almighty command 
of the Creator, when the earth and waters were 
ordered to their uliar place, Gen. i. 11. 
And God ſaid, let the earth bring forth 
© graſs, the herd yielding ſeed, and the tree 
* yielding fruit afine bis kind.* All which we 
Actually fee is fo. E 
To this convenience which the various ſoils 
that coat the earth are of to the v les, 
we may add their great uſe and to di- 
vers animals, to many kinds of 
fowls, inſects, and reptiles, who b in the 
earth their places of repoſe and reſt 3 their 
retreat ny wanter, their {ſecurity _ their ene- 
mies, their neits to repoſe : 
ſome delighting in a lax and pervious —_ 
admitting them an eaſy paſſage ; and others 
delighting in a firmer and more ſolid earth. 
that will better ſecure them —_ injuries 
from without. N 


(e Nee wer? terre ferre omnes omi poſſunt. 
Fluminibus Salices, crafſiſque plaudibus Alni 

© Naſcuntur ; fteriles ſaxoſis montibus Orni : 

*"Littora Myrtetis Letiffima : denique apertes | 
| Bacchus amat colles, Aquilonem VL frigora Taxi. 
Ace & extremis damitum culteribus os hem, 43 
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CHAP. i Sis for oral 
*& <a wrt are 
0 the warious rac, or _ eee 
r in the Rarth.- 


HE various Strata, or Beds." although 
but kttle different from the laft, yer wil 
deſerve a diſtinct conſideration. 
By che firara,” er beds, I mean "thoſe 
layers of minerals (a), metals (5), earth and 


lone, 


ts (@) Ada anmerals 1 flones lie in 
beds, and have done ſo ever ſince Noab's flood, if 
not from the creation; yet it is greatly probable, 
that they have power of growing in their reſpective 
beds: that as the beds are robbed and emptied by 
miners, ſo after a while they recruit again. Thus 
Vitriol, Mr. Boyle thinks, will grow by the help of 
the air. So Alum doth the ſame. © We are aſ- 
© fured (he ſaith) by the experienced Agricola, that 
the earth or ore of Alum, being robbed of its ſalt, 
< will in tract of time recover it, by being expoſed 
to the air.” Boyle Suſpic. about ſome bid, qual. in 
the air. p. 18. n 
(5) As to the growth of metals, there is great 
reaſon to ſuſpect that alſo, from what Mr. Boyle 
hath alledged in his Obſervations about the growth of 
| meta: And in his Scept. Chym. Part 6. p. 362. 
Compare alſo Hakewill*s Apol. p. 164. 
And particularly, as to the growth of iron, to 
the inſtances he gives from Pliny, Fallopius, Caeſal- 
pins, and others; we may add, what is well known 
in the foreſt of Dean in fe; that the beſt 


iron, 


I 


4 


- 
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Chap. II. te Earth. or 
ſtone (c), lying under that upper ſtratum, or 

tegument of the earth laſt ſpe en of, all ofa 
prodigious -uſe to manki : ſome being of 
oreat — for building ; ſome ſerving for orna- 
ment, ſome furniſhing us with commodious 
machines, and no —— — and 
for veſſels and utenſils, and for multitudes oy 
other 1 ; ſome ferving for = tO 


Ty and moſt in quikaeiry; that is found there, ron 
in the old cinders, which they melt over again. 
This the author of the additions to Glouceflerhire, 
in Cambden's Brit. of the laſt edition, p. 245, attri- 
butes to the remiſſneſs of the former melters, in not 
exhauſting the ore : but in all probability, it is ra- 
ther to be attributed to the new impregnations- of 
the old ore, or cinders, from the air, or from ſome 
ſeminal principle, or plaſtick quality in the ore ifel£ 
le) As for the growth of ſtone, Mr. Boyle gives 

two inſtances. One is that famous place in France, 
called Les Caves Contieren :- Where the water fal- 
< ling from the upper parts of the cave to the ground, 
© doth preſently there condenſe into little ſtones of 
© ſuch figure as the drops, falling either ſeverally, or 
c upon one another, and coagulating preſently into 
© ſtones, chance to exhibit,”. Vid. Scope, Chym, | 
p. 3606. 
| Wann have myſelf met with 

in England; particularly on the very top of Bredon-" 
Kill in Worcefter ſhire- near the precipice, facing Pere | 
Here, in or near the old fortreſs, called 


Camp: I ſaw ſome years ago ſuch a cave, which (if. 
Lmiſ- remember not) was lined with thoſe ſtalactical 
ſtones on the top and ſides. On the top they hung 
"like I WW 


AS. - - cg” 2 
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dur food; and to guard us. agalnſt che inſults of 
+ . cold and weather; ſome being of great uſe in 
phyſick, in exchange and commerce, in ma- 
nuring and fertilizing our lands, in dying and 
colouring, and ten thouſand other convenien- 
cies, too many to be particularly ſpoken of: 
only there is one grand uſe of one of theſe 
ſtrata, or heds, that cannot eaſily be omitted, 
and that is, thoſe ſubterraneous ſtrata of ſand, 
L 1 eee TT" 0008 


nd. — to be made by a 
exſudation, or extillation of ſome 
out of the rocky earth there. — Babooghs 
it might be from the rains ſoaking through, and 
carrying with it impregnations from the ſtone, the 
hill being there all rocky. Hard by the cave is 
one or more vaſt ſtones, which (if I miſtake not) 
are incruſtated with this ſparry, ſtalactical fubſtance; 
if not wholly made of it. But it is ſo many years 
age fince I was at the place, and not being able to 
find my notes about it, I cannot ſay whether the - 
whole ſtone is (in all probability) ſpar (as I think it 
is) or whether I found it only cafed over with. it, 
notwithſtanding I was very nice in examining it 
then, and have now ſome of the fragments by me, 
conſiſting, among other thining parts, of ſons tran(- 
Parent angular ones. | 
The other inftance of Mr. Boylc, is from Linſebo- 
ten, ho ſaith, that in the Eaft-Indies, when they 
_ have cleared the diamond - mines of all the diamonds, 
KK 
. * 


eee 
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Chap. II. the Barth. © 93 


cilitate the paſſage of the ſweet waters (d),. 
ra * — nay probably be the colanders whereby 

ed, and then at the ſame time 
40 r to all parts of the habitable 
world, not only through the temperate and 
torrid zones, but even the fartheſt regions of 
the frozen poles. 


That theſe ſtrata are the paſſages 
of the ſweet wand 4. 


w be doubted, conſidering that in them the 
waters are well known to paſs, and in them 
the ſprings are found by thoſe that ſeek for 


them: I fay, the princ ges, becauſe 
dees an ee ie 


nels, fiſſures and paſſages, thro which many 


times the waters make their ** 
No- 


0 Itis not only agreeable to . but Iam 
told by perſons converſant in digging of wells 
throughout this county of E/ex, where I live, that 
the ſureſt beds in which they find water, are gra- 
vel, and a coarſe dark-coloured ſand ; which beds 
ſeldom fail to yield plenty of ſweet water : but for 
clay they never find water therein, if it be a ſtrong, 
{iff clay; but if it be lax and ſandy, ſometimes 
ſprings are found in it; yet ſo weak, that they 
will ſcarcely ſerve the uſes of the ſmalleſt family. 
And ſometimes they meet with thoſe beds lying next 
under a loofe, black mould, (which, by their de- 
ſcription, I judge to be a fort of oazy, or to _ 
the reſemblance of an ancient, ruſhy ground) and 


in that caſe the water is always naught, and Rinks. 


And laſtiy, another fort of bed they find in Efe, 
in the clayey lands, PONY * 


% 


of God in the repoſiting theſe e watery beds is, 


_ s of the waters. 


— * 
— — * — . 6b 04-8 4 Ds Pl ot, — . e ů + er — — . * bs ad 
, ” 
# . 
” 


Now that which in a particular manner doth. 
ſeem to me to manifeſt a ſpecial providence 


that they ſhould be diſperſed all the world 
over, into all countries, and almoſt all tracts 
of land: that they ſhould ſo entirely, or for 
the moſt part, conſiſt of lax, incohering earth, 


and be fo ſeldom blended with other imper- 
vious moulds, or if they are fo, it is common. 
ly but accidentally ; and that they are inter- 
poſed between the other impervious beds, and. 


10 are as a prop and pillar to guard them off, 
and to 2 their ſinking in and anni up 


The 


Redings, which yields Ne of ſweet water, and 
that is a bed of white earth, as tho' made of chalk 


and white ſand. This they find, after they have 


dug through forty, or more feet of clay; and it is; 
ſo tender and moiſt, that it will not lie upon the. | 
ſpade, but they are forced to throw it into their 
bucket with their hands, or with bowls ; but when 
it comes up into the air, it ſoon becomes an hard 


white one. 


Thus much for the variety of beds wherein the 
waters are found. That it is in theſe beds only or 
chiefly the ſprings run, is farther manifeſt from the 
forcible eruption of the waters ſometimes out of 


' thoſe watry beds. Of which ſee chap. 4. note (k). 
| This eruption ſhews that the waters come from 


ſame eminence or other, lying at a diſtance, and 


being cloſely pent up within the watry ſtratum, by 
the clayey ſtrata, the waters with force mount "Ps | 


* 


11 Bock Hl. 
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Chap. II. the Farth. "iy 95 
doubtleſs at the ereation, when God faid, 
* (Gen. i. .] let the waters under the heavens 
© be gatheted together unto one place, and let 
* the dry land appear; or elſe at the deluge, 
if, with ſome ſagacious naturaliſts, we ſuppoſe 
the globe of earth to have been diſſolved by 
the flood (e). At that time (whatever it was} 
when the terraqueous globe was in a chaotick 
fate, and the earthy particles ſubſided, then 
thoſe ſeveral beds were, in all probability, re- 
wfited in the earth, in that commodious order 
in which they now are found ; and that, as is 
aſſerted, according to the laws (J) of gravity. 


(c vid Dr. Woodward's Effay, part 2. Stexs's 
rode. . ey 


his Natural Hiffory of Lancaſpire, ſpeaking of the 
coal-pits, denies the ſtrata to lie according to the 
laws of gravitation, ſaying, the ſtrata are a bed of 
Marle, afterwards Free- ſtone, next Iron- ſtone, then 
Coal, or Kennel-mine, then ſome other ſtrata, and 
2gain Coal, Ge. | 

But upon a ſtricter enquiry into the matter, find- 
ing I had reaſon to ſuſpe& that few, if any, aQtual- 
ly had tried the experiment, I was minded to bring 
the thing to the teſt of experiment myſelf ; and 
having an opportunity, on April 11. 1712, 1 
cauſed divers places to be bored, laying the ſeveral 
ſtrata by themſelves ; which afterwards I weighed 
with all ſtrictneſs, firſt in air, then in water, tak- 
ing care that no air-bubbles, &c. might obſtruct 
the accuracy of the experiment, The reſult » 


* 


chat in my yard, the ſtrata were zradually ſpecifi. 


_ ficial ſtratum) a deep bed of ſand only, which was 
fick gravity, both out of the ſame hole, and out of | 


former experiments, I try'd them over again; and 


pager ogy with the flints, chalk, &c. above and 
below; but the W was not ſo uniform as 
before. 
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cally heavier and heavier, the lower and lower they 
went ; and the upper, which was clay, was con- 
fiderably ſpecifically lighter than the lower ſtratum; 
which was firſt a looſe ſand, then a gravel, In 


— which ſtratum principally the ſprings N 
W 


But in my fields, where three- places were 
(to no great depth) I found below the upper W 


of different colours and conſiſtence, which I weighed 
as before, together with the virgin-mould ; but 
they were all of the ſame, or nearly the ſame ſpeci 


different holes, altho* the ſand was at laſt ſo gra- 
velly, that it hinder*d our boring any deeper. | 
, Upon this, fearing leſt ſome error might be in the 


that with the ſame ſugceſs. 
After this, I made ſome experiments in ſome deep 


Acquainting our juſtly renowned Royal Society 
with theſe experiments, they ordered their operator 
to experiment the ſtrata of a,coal-pit; the ſucceſs 
whereof may be ſeen * TOP Tranſ. No 3 
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Of the Subterraneous Caverns and theFVulcand';. 
Shall take notice of the ſubterraneous ch- 
verns, grotto's and vulcano's, - becauſe 
they are made an objection (a) againſt the pre 
ſent contrivance and ſtructure of the globe. 
But, if well conſidered, they will be found 
be wiſe contrivances of the Creator, ſerving 
to great uſes of the globe, and ends of God 
government. Beſides many ſecret, grand func- 


.. he 


pulchriorem · eſſe qudd 
© cavernoſa ſit, qudd dehiſcat in multis locis, quod 
*. diſrupta caveis & ſpatiis inanibus ; iiſque nullo 
© ordine diſpoſitis, nulla formt: nec qui aliudcon- 
© tineant quam tenebras & ſordes z unde graves & 
© peſtiferz exhalationes, terre motus, Ic. Burner 
ubt ſupra, & 9. | 
% The Zirchnitzer ſea in Carneola, is of great uſs 
to the inhabitants of that country, by affording them 
fiſh, fowls, fodder, ſeeds, deer, ſwine, and other” 
beaſts, carriage for their goods, &c. Vid. Phil. Tranſ. 
No 191. Ce. or Lowth's Abridg. Vol. II. p. 306, Sc. 
where you have put together in one view, what is 
diſperſed in divers of the Tranſactions. This ſea or 
lake proceeds from ſome ſubterraneous grotto, or 
lake, as is made highly probable by Mr, Juluaſor, ibid. 
BS The 


a Vox. I, 


* vour of the divine providence, as is obſerved 


— — . - ͤ 


3 of The Caverns and Fakens's. Book III. 


the very worſt of the things named, viz. the vul. 
cano's and ignivomous mountains; although 
they are ſome of the mgſt terrible ſhocks of the 
lobe, and dreadful ſcourges of the ſinful in. 
bitants thereof, and may ſerve them as cm. 
blems, and preſages of hell itſelf ; yet even 
theſe have their great uſes too, being as ſpi- 
racles or tunnels (c) to the countries where 
they are, to vent the fire and vapours that 
would make difmal havock, and oftentimes 
actually do ſo, by dreadful ſuccuſſions and 
convulſions of the earth. Nay, if the hypo- 
theſis of a central fire-and waters be true, theſe 
outlets ſeem to be of greateſt uſe to the peace 


 _ and quiet of the terraqueous globe, in vent» 


ing the ſubterraneous heat and vapours ; which, 
if pent up, would make dreadful and dange-. 
rous commotions of the earth and waters. 

It may be then accounted as a ſpecial fa- 


by 


that the very ſubterraneous lakes may be of uſe, even 
to the inhabitants of the ſurſace above: of which 
ſee Lowth. ubi ſup. p. 317. Sturmius alſo may be 
conſulted hers, in his Philof, NR Evercit. 11. de 
Tcrre-mot, particularly: in chap, 4. ſoms of the moſt 
eminent ſpecus s are enumerated, and fome of 
their uſes, | 


(%) © Crebri ſpecus ſremediumÞprebent, Preccon- 
tum enim fpiritum arhalant; qudd in certis 


notatur oppidis, que minds quatiuntur, crebris 
© ad gluviem cuniculis cavata,” Plin, Hif, Net. 


Ja. c. Sa. 


Chap. III. _7he Cavere and Mulan. 99 
the author before praifed (4), © That there 
* ſcarcely any countries that are much an- 
* noyed with earthquakes, that have not one 
* of theſe fiery vents. And theſe (faith he) 
* are. conſtantly all in flames whenever any 
* earthquake ha they diſgorging that 
fire, which whilſt underneath, was the cauſe 
of the diſaſter. Indeed (faith he} were it 
not for theſe Diverticula, ge f it thus 
* gaineth an exit, it would rage in the bowels 
© of the earth much more furioufly, and make 
« oreater havock than now it doth. So that, 
© tho' thoſe countries, where there are ſuch 
u. © vulcano's, are uſually more or leſs troubled 
h * with earthquakes, yet, were theſe vulcano's 
e. © wanting, they would be much more annoyed 
” WM © with them than now they are; yea, in all 
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n- very great and frequent calamities.” Thus 
tis far that ingenious author. 1 
ns 3 

at. C Wodwatd's Eſſay; part 3. comſect. 13. 
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or tbe Mountains and Valleys. 


HE laſt thing I ſhall take notice of, re- 

lating to the earth, ſhall be the Hille 

and Vallies. Theſe the eloquent Theoriſt 

owns to (contain ſomewhat auguſt and ſtately 

© in the beholding of them, chat inf ireth the 
mind with great thoughts and hay wid 

© we naturally on ſuch occafions think of God 


and his els, But then, at the ſame 


time, he faith, © the hills are the greateſt ex- 

* amples of ruin and confuſion ; that they 
© have neither form nor beauty, nor ſhape, 
© nor order, any more than the clouds in the 


© air; that they conſiſt not of any proportion 


» 9 — — to any deſign, nor have the 
of art or counſel.” Conſe- 


. one grand part of this lower creation, 


Ce even the whole ent face of our terraqueous 


globe, according to this ingenious author, is 
a work of mere chance, a ſtructure in which 


-the Creator did not concern himſelf. - 


Part of this charge I have already briefly 
anſwered, and my ſurvey now leads me to 


ſbew, that the mountains are ſo far from being 


a blunder of chance, a work without defign, 
that they are a noble, uſeful, yea, N 


part of our globe (a). 


(Tho there are ſome that think mountains 
0 be a deformity to the earth, Ec. yet, if well 


Chap. IV. aid Fall. wr 
And in pr — one rn 
ornament, beauty, and pleaſure, I may appeal | 
to all mens ſenſes, whether the grateful variety 
of hills and dales, be not more pleaſing than 
e- the largeſt continued plains. Let thoſe who 
Is make it their bufinets to viſit the globe, to di- 
iſt vert their fight with the various of 
ly WW the earth; r In | 
he far diſtant parts of the earth would be ſo well 
1 ; "4 7 9 worth . 
od BN © dice to the beauty and conveniency of the uni- 
ne I © verſe, as any of the other parts. Nature (faith 
X- © Phy) purpoſely framed them for many excellent. 
ey © uſes; partly to tame the violence of greater ri- 
xe, WM vers, to ſtrengthen certain joints within the veins 
he and bowels of the earth ; to break the force of the 
on © ſea's inundation, and for the ſafety of the earth a 
Ki inhabitants, whether beaſts or men. That they 
Ay © make much for the protection of beaſts, the Pſal- 
miſt teſtifies, The bighef# bills are a refuge for the 
n, © wild goats, and the rocks for conies, The kingly 
us * prophet had likewiſe learnt the ſafety of thoſe by 
his own experience, when he alfo was fain to 
ch make a mountain his refuge from the fury of his 
© maſter Sau, who perſecuted him in the wilder= 
ly © neſs. True indeed, ſuch places as theſe keep 
to © their neighbours poor, as being moſt barren, but 
ng yet they preſerve them ſafe, as being moſt ſirong z 
* witneſs our unconquered Wales and Scotland. 
* Wherefore a good author doth rightly call them 
© Nature's Bulwarks, caſt up at God Almighty's 
© charges, the ſcorns and curbs of victorious ar- 
mies; which made the barbarians in Cirtizs fo 
* confident of their own ſafety, e. Biſhop Fi 
kin's World in the _— p- 114. | 
8 | Foy 3 
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102 Of the Mountains Book III. 
worth viſiting, if the earth was every where 
of an eyen, level, globous ſurface, orone large. 
plain of many 1000 miles; and not rather, 
as now it is, whether it be not far more plea- 
fing to the eye, to view from the tops of the 
mountains the ſubjacent vales and ſtreams, and 
the far diſtant hills; and again from the ral 
to behold the — > cop mountains. 
elegant ſtrains and lofty Rights, both 3 — 
ancient and modern poets on theſe occaſions, 
are eimenies of the FaP of mankind on this 
configuration : | 

But be the caſe as it will as to beauty, which 
is the leaſt valuable conſideration, we ſhall find 
as to convenience, this: configuration of the 
earth is far the moſt ous on oven 
accounts. 

1. As it 5 the most falubrious, ä . \ 
to the preſervation or reſtoration of the health 

of man. Some conſtitutions are indeed of ſo 
happy a ſtrength, and ſo confirmed an health, 
as to be indifferent to any place or tem re 
of the air: but then. others are ſo weakly and 
feeble, as not to be able to bear one, — can 
live comfortably in another place. With ſome, 
the finer and more fubeile air — the hills doth 
beſt agree, who are languiſhing and dying in 
the feculent and groſſer air of great towns, or 
even the warmer, and vaporous air of the val- 
lies and waters: but contrarywiſe others lan- 
guiſh on the hills, and grow lafty and ſtrong 
in the Once fr of the Valles, 5 
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* 


Fo that this opportunity of ſhifting our 
abode from the warmer and more vaporous 


air of the vallies, to the colder and more fub- 


tile air of the hills, or from the hills to the 
vales, is an admirable eaſement, refreſhment, - 
and great benefit to the valetudinarian, feeble 
part of mankind, affording thoſe an eaſy and 
comfortable life, who would otherwiſe live 
miſerably, languiſh, and pine away. | 
2. To this falutary conformation of the 
earth, we may add another great convenience 
of the hills, Fe ing commo- 
dious places itation: Serving (as an 
* eminent author (6) wordeth it) as ſkreens to 
keep off the cold and nipping blaſts of the 


© northerly and eaſterly winds, and 


the benign and cheriſhing ſun-beams, and ſo 
rendering our habitations both more com- 
© foriable and more chearly in winter; and 
promoting the growth of herbs and fruit - 
* trees, and the maturation of the fruits in 
« ſanmer.” .: by 3 | 

3. Another benefit of the hills is, that they 
ſerve for the production of great varieties of 
herbs and trees (e). And as there was not a 
better judge of thoſe matters, fo I cannot give 
a better account of this convenience, _— 


(3) Ray's Wiſdom of God, &c, p. 281. Difſo- 
lution of the world, P. 3 5. 8 | 


(e) Theopbraſftus having reckoned up the trees that 


ae nen in the Kill, and others in the walls 


— ME N 2 


_ Of the Mountains Book III. 
the words of the laſt cited famous author, 
the late moſt eminent and learned Mr. Ray (4), 
(who hath ſo fully diſcuſſed this ſubject I am 
upon, that it is ſcarce poſſible to tread out of 
has ſteps therein.) His obfervation is, That 
the mountains do eſpecially abound with 
< different fpecies of vegetables, becauſe of 
©. the great diverfity of foils that are found 
there, every vertex, or eminence almoſt, 
© affording new kinds. Now thefe plants 
© (faith he) ferve partly for the food and ſuſ- 
* tenance of ſuch animals as are proper to the 
mountains, partly for medicinal uſes; the 
chief phyfick-herbs and roots, and the beſt 
in their kinds growing there: It being 
remarkable, that the greateſt and moſt luxu- 
rious ſpecies in moſt genera of plants are 
natives of the mountains. | 22 
4. Another convenience which my laſt 
named learned friend obſerves (e) is, That 
© the mountains ferve for the harbour, en- 


© tertainment, and maintenance of various 


animals, birds, beaſts and inſects, that breed, 
© feed, and frequent there. For (ſaith he) 
8 | DE ©the 


— 


obſerveth, * awarra dd 8 U xovd vv gy 8 rv edlen, 
Neige r S xanrniu TH Je rd iy reg cee yiverar 
ger d Tire xerou r FUN x Twy Nagνον, TH 
_ tera. Theoph. Hiff. Fi. I. 3. e. 4. *Amarre 3 i 
rote dextlorg rote ARI g Tal, & aN Lv FAT. 
Ta wiv yas part To r S Hate, — ra dd 786 


irn She, BB. I. 4. oh 
(d) Wiſdom of God, p. 352 
(e Ubi ſupra. 5 


) Many have taken notice, that ſome 
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© the higheſt tops and pikes of the Alps them- 
« ſelves ja * — 2 of their inhabitants, 
* the Ibex or Stein- buck, the Rupicapra or 
© Chamois, among quadrupeds z the Lagopus 
* among birds. And I myſelf (faith he) have 
© obſerved beautiful Papilio's, and ſtore of 
© other inſeQs upon the tops of ſome of the 
Alpine mountains. Nay, the higheſt ri 
of many of theſe mountains ſerve for 
* maintenance of cattle, for the ſervice of the 
* inhabitants of the valleys.” - | 
| $: Another thing he obſerves is, © That 
© thoſe long ridges and chains of lofty and 
* topping mountains, which run 5 
whole continents eaſt and weſt (/), ſerve to 
* ftop the evagation of the vapours to the 
north and ſouth in hot countries, co 
them like alembick-heads into water, and 
* ſo (according to his opinion) by a kind of 
© external diſtillation giving original to {Frings 
* and rivers ;- and hkewiſe by amaſſing, — 
; ; « ing 


of the 
greateſt eminences of the world run generally. eaſt” 


and weſt; of which, take the late ingenious and 


learned Dr. Nichols's account, [ Confer, with a Theifh, . 
Part a. p. 191:] To go no farther than our own 

© country, 1 ridges of hills in England 
run caſt and weſt ; ſo do the Alps in aq, and in 
© ſome meaſure the Pyrenees 3. ſo do the mountains 
© of the moon in Africh, and ſo do mount Taurus 
© and Caucaſus. This (he ſaith) is a wiſe contri» '* 
* vance to prevent the vapours, which would all - 


© run northwards, and leave no rains in the M. 
©. ferranean countries,” 
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ing and conſti of them, turn them into 
0 * by — * renderi 2 fervid 

regions of the torrid zone habit 

To theſe might be added ſome * ufes 
and conveniences (g); as that the hills ſerve 
. to the generation of minerals and metals (8), 
and that in them principally are the moſt uſe- 
ful fofliles found; or i not found and gene- 

rated 


@ That the generation of * of the clouds is. 
. owing to the hills, appears from the obſervations 
of the ingenious and learned Dr. Fob. Jam. Stbeuch- 
aer of Zurich, and Mr. Joneb. Frid. Creitlovins cited 
by him. They obſerv*d at ſun-rifing, divers clouds 
detach'd by the heat of the ſun, from ſome of the 
tops of the As, &c. upon all which their obſerva-' 
tions, the concluſion is, © Mirati ſummam Creato- 
© ris ſapientiam, qui & id quod pauld ante null 
nobis uſui eſſe videbatur, maximis rebus deſtina- 


_ * © vyerat, adedque ex illo tempore dubitare ccepi,. 


© num nubes eſſent future, ſi iſtiuſmodi montes & 
petræ non darentur. Hypothefi hac ſtante, elu- 
© ceſceret permagna utilitas, imò neceſſitas, quam 
6 Helveticee Alpes non nobis tantum accolis, fed & 
8 rr diſpenſando, quas 

© gignunt nubes, ventos, aquas.' Scheuch. Ther, 
Alpin. 2. p. 20. 

) Let us take here OI. Mag. obſervation of his 
northern mountains: Montes excelfi font, ſed 
© pro majori parte ſteriles, & aridi z in quibus fer 
< nil aliud pro incolarum commoditate & confer- 
© vatione gignitur, quam inexhauſta pretioſdrum 
© metallorum ubertas, qu ſatis opulenti, fſertile(- 

e ſunt in omnibus vite necefarits, forfitan & 
Tee, ae 6 ide compre — 


« que 
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rated only in them, yet at leaſt all theſe ſub- 
terraneaus treaſures are moſt eaſily come at in 
them : Alſo their uſe to ſeveral nations of the 
earth, in being boundaries and bulwarks to 
them. But there is only one uſe more that I 
N 6. And laſtly, that it is to the hills that 
fountains. owe their riſe, and the rivers their 
conveyance. As it is not „ ſo neither 
ed urg 2 
1s. . in ſprings, commonly aſſign by eu- 
as nous and learned philoſophers. 3 


weir origin be condenſed vapours, as 
ed omethink (i) ; or from rains falling, as others; 


he or whether they are derived from the fea by 
way of attraction, percolation, or diſtillation ; 
to- er whether all theſe caufes concur, or 
all. WW ſome, ſtill the hills are the grand agent in this 
a-. W prodigious benefit to all the earth: thoſe vaſt 
pi,. W maſſes and ridges of earth ſerving as ſo many 
 & huge Alembicks or Cola in this noble work of 
= But.be the modus, or the method nature 
takes in this great work, as it will, it is ſuſi- 
cient to my purpoſe, that the hills are a grand 
agent in this ſo noble and neceſſary a work: 
and conſequently, that thoſe vaſt — 


uas 

ter, 

his 

ſed , 

= que robore, ac viribus, ubi vis contra he na- 
hae 

tef- 

u * 

mi- 

que 


« turz dona intentata fuerit, defendendis. Acre 
© enim genus hominum. eſt, c. Ol. . Hf. 
46. Pref Ses alſo Sir Robert Sibbald*s Predr. Nat. 
Hit. Sean pu 47 © 
( See book i, chap, 3 

- = 


. note (). 
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10 iles are not, as they are charged, ſuch 
_ = uſeleſs 3 of our ill formed 
globe; but the admirable tools of nature, con- 
trived and ordered by the infinite Creator, to 
do nn of its m_ uſeful * and 4 dif- 
e this great bleſſing to ts of the 
nk without which either Tran! could 
live, nor vegetables ſcarcely grow, nor perha 
minerals, metals, or foſſiles receive any increaſe. 
For was the ſurface of the earth even and level, 
and the middle parts of its iſlands and conti- 
tents not mountainous and high (as now it is) 
it is moſt certain there could be no deſcent for 
the rivers, no conveyance for the waters ; but 
inftead of gliding along thoſe gentle declivities 
which the higher lands now afford them, quite 
down to the ea they would ſtagnate, and per. 
haps ſtink, and alſo drown large tracts of land. 
But indeed, without hills, as there could be 
no rivers, ſo neither could there be any foun- 
tains, or ſprings about the earth; becauſe, it 
we could ſuppoſe a land could be well watered 
which I chink-not poſſible) without the higher 
ands, the waters could find no deſcent, no paſ- 
Fage thro? any commodious out-lets, by virtue 
of their own gravity ; and therefore could not 
break out into thoſe commodious paſſages and 
currents, which we every where almoſt find 
in, or near the hills, and ſeldom or never, in 
large and ſpacious plains; and when we do 
find em in them, it is generally at great and 
| Inconvenient depths of the earth; nay, thoſe 
very ſubterrancous waters, that are any where 
3500 113 
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ch : 3 2 1 ; 4 B . | 
- met with by digging in theſe plains, are in all 
e ns to the Rl eier near or 
u. far diſtant : As among other inſtances may be 
to made out, from the forcible eruption of the 
ſubterraneous waters in digging wells, in the 
he Lower Auſtria, and the territories of Modena, | 
and Rologna in Italy, mentioned by my fore- 
1X named learned Friend Mr, Ray (4). Or if 
n there be any ſuch place found throughout the 


el, I carth, that is devoid of mountains, and yet 
is NEL well 
1 | | 

for (4) © Monſieur Blundel related to the Parifian 


Jt MW Academy, what device the inhabitants of the 
ies © Lower Auſtria (which is encompaſſed with the 
5 © mountains of Stiria) are wont to uſe to fill their 
© wells with water. They dig in the earth to the 
0 depth of 20 and 25 feet, till they come to an Ar- 
wi © gilla [clammy earth]--- which they bore through 

© ſo deep, till the waters break forcibly out; which 
m- © water, it is probable, comes from the neighbour- 
if © ing mountains in ſubterraneous channels. And 
red . © Cafſinus obſerved, that in many places of the ter- 
her f ritory of Modena and Bologna in Italy, they make 
al. © themſelves wells by the like artifice, &c. By theſe 
K * means the ſame Seig. Caſſani made a fountain at 
© the caſtle of Urbin, that caſt up the water 5 foot 
r ' high above the level of the ground,* Ray's Diſc. 
P. 40. ubi plura, . 8 . 


ind VU pon enquiry of fome ſkilful workmen, whoſe 
in buſineſs it is to dig wells, c. whether they had 
do ever met with the like caſe as theſe in this note; 


and WY they told me they had met with it in Eſer, where 
ofc after they had dug to 50 feet depth, the man in 
$7 the welt obſerved the clayey bottom to ſwell and 
net Ver, 1. ; — = begin - 
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well watered, as perhaps ſome ſmall iſlands 

| may; yet in this very caſe, that whole maſ 

| of land is no other than as one mountain de- 
ſcending (tho' unperceivedly) gently down 
from the mid-land parts to the fea, as moſt 
other lands do ; as is manifeſt from the de- 

| ſcent of their rivers, the e 8 of which 
m moſt countries, - have generally their riſe 
in the more lofty mid-land parts. 9 
And now conſidering what hath been ſaid 
concerning this laſt uſe of the hills, there are 
two or three acts of the divine providence ob- 
ſervable therein, One is, that all countries 
throughout the whole world ſhould enjoy this 
great benefit of mountains, placed here and 
there, at due and proper diſtances, to afford 
the ſeveral nations this excellent and moſt ne. 
eeſſary element the waters. For, according 
to nature's tendency, when the earth and wa; 
ters were ſeparated, and order'd to their ſe · 
veral places, the earth muſi have been of an 
even ſurface, or nearly ſo. The ſeveral com- 
ponent parts of the earth muſt haxe ſubſided 


begin to ſend out water, and ſtamping with his 
- foot to ſtop the water, he made way for ſo. ſudden 
and forcible a flux of water, that before he could 
get into his bucket, he was above his waiſt in wa- 
ter ; which ſoon aſcended to 37 feet height, and 
there ſtayed: and although they often, with great 
labour endeavoured to empty the well, in order to 
_finiſh their work, yet they could never do it, but 
were forced to leave it as it was, 


8 TK 


| earth is ſo diſpos 


fartheſt from the le 
eſt: which is mani 


Chap. 1V. and Pally. 1 
and at laſt have ended in a large, even, = 


rical ſurface, every where equidiſtant 


the centre of the globe: But t that inſtead of 


this form, ſo incommodious for the conveyance 
of the waters, it ſhould be jetted out every 
where into hills and dales, ſo neceſſary for that 
purpoſe, is a manifeſt ſign of an eſpecial pro- 
vidence of the wiſe Creator. 
So another plain ſign of the ſame eſpecial 
providence of God, in in this matter, is, that 
generally throughout the. whole world, the 
ſay, tha he SE bn t 
may ſay, that the - 
are commonly the | 
I have faid, from the 
deſcent of the rivers. Now this is an ddmi- 
rable proviſion the wife Creator hath made for 
the commodious paſſages of the rivers, and fot 
the ſeveral countries, and 
off the fuperfluous waters from the 
earth, which would be as great an anhoyance, 
as no they are a convenience. | 
Another providential benefit of the hills ſup- 
ying the earth with water, is, that they are 
not only inſtrumental thereby, to the i 
of the valleys, but to their own alſo (/); to 


DAs the hills being higher, are naturally d 
| to be drier than the valleys ; ſo kind nature 
hath provided the greater ſupplies of moiſture fot 
them, ſuch at leaſt of them as do not aſcend above 
the clouds and vapouts. For, beſides the fountains 


continually watering them, they have. more 'dews 
| L 2 and 


: 
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the verdure of the vegetables without, and to 
the increment and vigor of the treaſl ures with- 
in them. 
Thus having Sad the preſent form 
and fabrick of the earth, as diſtributed into 
mountains and valleys, and thereby ſhewn in 
ſome meaſure the uſe thereof, particularly of 
the mountains, which are chiely found fault 
with ; I have, I hope, made it in ſome mea- 
fare evident. that God was no idle ſpeQa- 
tor (n) nor unconcerned in the ordering of 
the terraqueous globe, as the former bold 
charges againſt it do infer ; that he did not 
| ſuffer ſo grand a work as the earth, to go un- 
finiſh" d out of hi; Almighty hand; or leave it. 
to 


* —ꝗ nay than Win They are 
more frequently covered with fogs; and by retard- 
ing, ſtopping, or compreſſing the clouds, or by 
their greater colds condenſing them, they have 
larger quantities of rain fall upon them, As I have 
found by actual experience, in comparing my ob- 
ſervations with thoſe of my late very curious and 
ingenious correſpondent, Richard Townly, Eſq; of 
Lancaſhire, and ſome others, to be met with before, 
chap. a. note (a). From which it appears, that 
_ double the quantity of rain falleth in Lanca- 
„ than doth at Upminſter : The reaſon of which 
is, 13 Lancaſhire hath more, and much higher 
hills than Ter hath. See book ii. chap. 5. note (e). 
(m) © Accuſandi ſane mei ſententii hic funt So- 
< phiſtz; qui cùm nondum invenire, neque expo- 
© nere/opera naturæ queant, eam tamen inertia at- 
que inſciti3 ——— Se, Galen, MII 
2 10. c. 9. 


* 
” -. 


Chap. IV. ard Falke. „ 
to be order'd by chance, by natural gravity, 
by caſual ear 11 ; natural gravity, 


7 remains of wiſdom and 
o power th 

n hat 

f Targa 

lt modious 
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b. of earth, ſtone, and other layers before 
by of, the creation of hoxious animals; h 
ve ſonous ſubſtances, the boiſterous winds ; 
—— and man _ _ 


thereon. : 
So- "$6 ld fir Man bodies, & hath been an 
22 n 6 


©) | Vide quem digs tun era Shae 


* zſtimatores, etiam quidam proſeſſi ſapientiam. 
" Queruntur qudd non magnitudine corporis aque- 
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: ions are well anſw 
receive a fuller ſolution from what 1 ſhall ob- 


Book III. 
our bodies are not as big as thoſe of other ani. 


mals; that we cannot run as ſwift as deer, fly 


like birds, and that we are out-done by many 
creatures in the accuracy of the ſenſes, with 
more to the ſame pu But theſe object 
by Seneca (%, and will 


. of ani my hereafter. 
a But 


© mus 1 velocitate cervos, 1 aves, 
imretu tauros; quod ſolidior ſit. cutis belluis, de- 
© centior damis, denſior urſis, mollior fibris ; qudd 
© fagacitate nos narium canes vincant, quòd acie 
* luminum aquile, ſpatio ætatis corvi, multa ani- 
mala nandi facilitate. Et cam quzdam ne coire 
© quidem in idem natura patiatur, ut velocitatenr 


- corporis & vires pares animalibus habeamus ; ex 


© diverfis & diſſidentibus bonis hominem non eſſe 
© compolitum, injurjam vocant; & in negligentes 
© noftri deos querimoniam jaciunt, qudd non bona 

* valetudoy & vitiis inexpugnabilis data fit, qudd 


non futuri ſcientia, Vix fibi temperant quin 


© eouſque impudentie provehantur, ut naturam o- 
< derint, qudd infra deos ſumus, quod non in æquo 
© illis ſtetimus. Seneca, de benef, lib. 2. cap. 29. 
(o) © Quanto fativs eſt ad contemplationem tot 
© tantorumque beneficiorum reverti, & agere gra- 
© tias, quod nos in hoc pulcherrimo domicilio vo- 
© juerunt [Dii] ſecundos ſortiri, quod terrenis præ- 
© fecerunt,* Then having reckoned up many of 


| the privileges and benefits, which the gods, he ſaith, 


have conferred upon us, he concludes,” Ita eſt: 

© cariſſimos nos habuerunt dii immortales, habent- 
© gue, Et qui maximus tribui honos potuit, ab 
« ipũs proximos collocaverunt. Magna gecepimus, 


en non cepimus,” nk ibid, 


4 
2 
1. 
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But indeed, after all, it is only for want of 
our knowing theſe things better, that we. do. 
not admire (p) them enough ; it is our own 
ignorance, dulneſs, or prejudice, that makes 
us charge thoſe noble works of the Almighty, 
as defects or blunders, as ill-contrived, or 
il made. £ 
It is therefore fitter for ſuch finite, weak, 
ignorant beings as we, tobe humble and meek, 
and conſcious of our ignorance, and jealous 
of our own judgment, when it thus confront-. 
cth infinite wiſdom: Let us remember how 
few things we know, how many we err about, 
and how many we are ignorant of : and thoſe, 
many of them, the moſt familiar, obvi 
things : things that we ſee and handle at plea- 
ſure; yea, our own very bodies, and that 
very part of us whereby*we underſtand at all, 
our ſoul. And ſhould we therefore 
to cenſure what God doth ! fflould we pre- 
tend to amend his work ! or to adviſe infinite 
wiſdom ! or to know the ends and es of 
his infinite will, as if we were of his council ! 
no, let us bear in mind, that theſe objections 
are the products, not of reaſon, but of pee- 
viſnneſs. They have been incommoded by 
ſtorms and tempeſts ; they have been terrify'd 
with the burning mountains, and earthquakes ; 
they have been annoyed by the noxious ani- 
mals, and fatigued by the hills ; and _ 


| 


(3) © Naturam maxims admiraberis, fl cabs 


jus opera perluſtraris. Galen, de uf. part, 4 
11. concluſ. TD We es 


we find every thing neceſſary for the ſuſtenta- 


2 dur bedies; Spiders it our houfes; and the 
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fore are angry, and will pretend to amend w 
theſe works of the Almighty. But in the My 
words of St. Paul (, we may ſay, Nay, Wo 
but O man, who art thou that replieſt againſt Mn 
< God? Shall the thing formed ſay to him Wi 
that formed it, Why haſt thou made me WW» 
thus? Hath not the potter power over the Wt: 
© clay, of the ſame lump to make one veſſel MW 
to honour, and another to diſhonour? If MW” 
the almighty Lord of the world had, for. his Wo 
own ure, made this our world more in- Mu 
convenient for man, it would better become 
us to fit ſtill, and be quiet; to lament our In 
own great infirmities and failings, which de- We 
ſerve a worſe place, a more incommodious ha- 
bitation than we meet with in this elegant, this 
well-contrived, well-formed world ; in which 


tion, uſe, and pleaſure, both of man, and 
every other creature here below; as well as 
ſome whips, ſome rods to ſcourge us for our 
fins (7). But yet ſo admirably well temper'd 
is our ſtate, fach an accord, ſuch an harmony 

| | is 


(9) Rom. ix. 26, 21. . 

(+) Neither are they [noxious creatures] of leſs 
* uſe to amend our minds, by teaching us care and 
« diligence, and more wit. And ſo much the more, 
© the worſe the things are we ſee, and ſhould avoid. 
< Weeſels, Kites, and other miſchievous animals, 
' © induce us to a watchfulneſs : Thiſtles and Moles 
: © to good huſbandry ; Lice oblige us to cleanlineſs 
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++ Moth ia our clothes, Tie ee and in 
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Chap. IV. The Concluſion. 
is there throughout the creation, that if we 
will but purſue the ways of piety and virtue, 
which God hath appointed ; if we will form 
our lives according to the Creator's laws, we 
may eſcape the-evils of this our frail ſtate, and 
ind ſufficient means to make us hap Vahid 
we are in the body. The natural force and 
tendency of our virtue, will prevent many of the 
harms (s), and the watchful providence of our 
Almighty BenefaQtor will be a guard againſt 
others; and then nothing is wanting to make 
us happy, as long as we are in this world, there 
being abundantly enough to entertain the 
minds of the moſt contemplative ; glories 
enough to pleaſe the eye of the moſt curious 
and inquiſitive; harmonies and conſorts of 


nature's own, as well as man's making, ſuffi- 
9 W f G 


© neſs of Swine, make them the beauty-ſpot of the 

animal creation, and the emblems of all vice. 
The truth is, things are hurtful to us only by ac- 
© cident.; that is, not of neceſſity, but through our 
* own negligence or miſtake, Houſes decay, corn 
© is blafted, and the weeſel breeds in malt, ſooneſt 
towards the ſouth, Be it ſo, it is then our own 
© fault, if we uſe not the means which nature and 


art have provided againſt theſe inconveniences.” 
Grew's Coſmol- chap. 2. 49, 50. ; 
(s) Non eft gemendus, nec gravi wrgendus nece, | 


Virtute quiſquis abſtulit fatis iter, | 
£ Senec, Hercul. Oet. act. 5. car. 1833. 


Nunguam flygias fertur ad umbras 
© Inclyta virtus. ; | 


5 
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= cient to delight the ear of the moſt harmonious 
| and muſical ; all ſorts of pleaſant guſto's to 
| fy the tafteand à . even > the mof 
3 ; fragrant edvurs, to pleaſe the nicel 
and tendereſt tmell : And, in a word, enough 
to make us love and delight in this world, m. 
ther too much, than roo little, conſidering how 
2 ths we are ally'd to another "Rr as 

as this. 


= resse ssen sss. 


r 


N the laſt book, having ſurvey'd the earth 
itſelf in particular, I ſhall next take a view 
of the inhabitants thereof; or the ſeveral 

kinds of creatures (a), that have their habits 

wth, or ſubſiſt bliſtence thereon. 


Ia ſpeaking of thoſe endowed wich fnſe, 
| ſhall conſider L. 
BHO I. Some 


a) Bris 0 A _ 
< 3 globum Lunæ, Titaniague 
Spiritus taths alt, torzmgut infuſa pe artus 
| alem, & magno [e cor pere miſcer. 
ee eendungue genus, vitægue volantum, 
Et due mar mores fer! * 1 8 
Seminibus. 


rg. Eneid. 1, 6. carm. 724 
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W. I. Some things common to them all. | 
ou II. Things peculiar to their tribes. 

wlll 1. The things in common, which I intend 
no to take notice of, are theſe ten: 
1. The five ſenſes, and their organs. 

2. The great inſtrument of vitality, Re- 


. The Motion, or loca-motive faculy of. 


| 75 The Place in which they live and 
5. The Balance of their — 
23 6. Their Food. 
7. Their Cloathing. 
8. 2 —_— Nets o or anden f 
eir methods 2 
10 Their Generation, Conſervation of 
ſpecies by that means. 


S H A P. * ; : 
Of the Five Senſes in general, = 
HE firſt thing to be conſider d, in com- 
1 — A... the ſenſitive creatures, is, 
heir facul Seeing, Hearing, Smelli 
aling and Feeling; and · the — 
ng to theſe five ſenſes, together with yo 
ion of thoſe their 
gans, to the fliſte and make of every tribe 
t animals (a). The conſideration of which 
— FR par- | 
15 (a) © Ex ſenſibus ante cætera homini tactus, de- 
inde Guſtatus: 3 ſuperatur à multis. 


0 le clarivs cernunt : * ſagaciũs odorantu 
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particulars alone, were there no other demon- 
{tratzons of God, is abundantly ſufficient to 
evince the infinite wiſdom, power and good- 
neſs of the great Creator. Fqr, who can but 
ſtand amazed at the glories of theſe works! 
at the admirable artifice of them ! and at they 
noble uſe and performances! For ſuppoſe an 
animal, as, ſuch, had breath and life, and 
could move itſelf hither and thither; yet hoy 
Huld it know whither to go, what it wa 
about, where to find its food, how to avoil 
thouſands of dangers (5), without ſight ! Hoy 
could man, particularly, view the glories 0 
the heavens, ſurvey the beauties of the field, 
and enjoy the pleature of beholding the noble 
variety of diverting objects, that do, above u 
in th2 heavens, and here in this lower world 
gut themſelves to our view every where 

ow enjoy this, I ſay, without that admin 
ble ſenie of fight (c)! How could alſo tiean 
mal, without ſmell and taſte, diſtinguiſh it 
food, and diſcern between wholſome and yn 


. wholſome 


© liquidids audiunt Talpz obrutz terra, tam des 
© ſo atque ſurdo naturæ elemento.” Plin, nat, by 
U 10. c. 69. 

(5) © Subjacent oculi, pars corporis pretiof fin | 
& qui lucis uſu vitam diſtinguant à morte. Pl 
Nat. bi fp. 11. . > 

(c) © Feeminz aliquæ Megarenſes ſolis ooull 
© ſcernere valebant inter ova quæ ex Gallina nig 
© & quæ ex alba nata ſunt,* is what is affirm 
{how truly I know not) by Grimald, d: li. 
. F. 45, 60. 
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wholſome ; befides the pleaſures of delightful * 
odours, and reliſhing guſto's! How, without 
that other ſenſe of hearing, could it diſcern 
many dangers that are at a diſtance, under- 
ſand the mind of others, perceive the har- 
monious ſounds of muſick, and be delighted 
with the melodies of the winged choir, and all 
the reſt of the harmonies the Creator hath pro- 
vided for the delight and pleaſure of his crea- 
tures! And laſtly, how could man, or any 
other creature, diſtinguiſh pleaſure from pain, 
health from ſickneſs, and conſequently be able 
to keep their body ſound and entire, without 
the ſenſe of ſeeling ! Here, therefore, we have 
a glorious oeconomy in every animal, that 
aa 19 2 and * con- 
templation: as will better appear by coming 
to particulars, and diſtinctly ing the 
proviſion which the Creator hath made for. 
each of theſe ſenſes. 


| BE 

a /—h 7 4 © | 
OR our clearer proceeding in the conſi- 
deration of this noble al, and un- 
cerſtanding its economy, conſidet. 

(a) In diffeRionibus anatomicis vix aliquid ad- 
* mirabilius, aut artificiofius ſtructurũã oculi huma- 
ni, meo quidem judicis, occurrit : ut meritd, per 
* excellentiam, Creatoris appelletur miracutum.” 
Gul. Fabr. Hildan, Cent, 2. obſerv, 2. | 

Vor, I, M : ; 80 


; * 
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1. The Form of the we: 
2. Its Situation in the body. 
3. Its Motions. | 
4. Its Size. 
. Its Number. 
Its Parts. 
7. The Guard and Security nature hath 
provided for this ſo uſeful a part. 
As this eminent part hath not been preter- 
mitted by authors that have made it their par- 
ticular deſign and buſineſs to ſpeak of the 
works of God; ſo divers of the aforeſaid par- 
ticulars have been touched upon by them, 
And therefore I ſhall take in as little as poſſi- 
ble of what they have ſaid, and as near as [ 
can, mention .cuely what they have omitted, 
And, 
1. For the Form of the eye; which is for 


the moſt part pn or ſomewhat of the 
* ſpha- 


So likewiſe that 3 of the eye, Dr. 
Briggs, whoſe Ophthalmography I have met with 
fince my penning this part of my ſurvey. His cha- 
| racer of this curious-piece of God's work is, * Inter 
præcipuas corporis animati partes, quæ magni 
- © conditoris noſtri ſapientiam oſtendunt, nulla ſant 
© reperitur, quæ majori pompa elucet quam ipſe 
< oculus,. aut quz elegantiori forma concinnatur, 
© Dum enim aliz partes vel minori ſatellitio ſtipan- 
© tur, vel in tantam venuſtatem haud aſſergunt; 
<. ocelli peculiarem honorem & decus a ſupremo 
© numine afflatum referunt, & nunquam non ſtu- 
_ © pendz ſuæ potentiæ characteres repreſentant 
© Nulla ſans pars „ bc. 


_ Chap, — 


A / 
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ſpzroidal form, which is far the more com- 
modious optical form, as being fitteſt to con- 
tain the humours within, and to receive the 
images of objects from without (4). Was it a 
cube, or of any multangular form, ſome of 
its parts would lie too far off (c), and ſome 
too nigh thats pain SON: which by 


| their 
@) 11 is Fly" reaſon Friar Bacon aſſigns ſor the 
ſphericity of the eye: Nam fi eſſet plane figure, 


© ſpecies rei majoris oculo non poſſet cadere per- 

© pendiculariter ſuper eum---Cam ergo oculus videt 
magna corpora, ut fere quartam cceli uno aſpectu, 
« manifeſtum eſt, quod non poteſt eſſe planz figu- 

© rx, nec alicujus niſi ſpharicz, quoniam ſuper 
ſphæram parvam poſſunt cadere perpendiculares 
infinitæ, quz A magno corpore veniunt, & ten- 
* dunt in centrum ſphere : Et fic magnum corpus a 

© poteſt ab oculo parvo videri. For the demon- 
ſtration of which he hath given us a figure. Reg. 
Bacon, Perſpect. diſtin, ＋ Cap. 4. 

Dr. Briggs ſaith, Pars antica. (five cornea) con- 
© vexior eſt poſtici : hac enim ratione radii melias 
in pupillam detorquentur, & oculi fundus & al- 
i teri parte in majorem (propter imagines rerum 

* ibidem delineandas) expanditur.” Bid. h 2. _ 

- (c) Suppoſe the eye had the Retina, or back. 
part, flat for the reception of the images, as in 
fg. 1. ABA; it is manifeſt, that if the extremes of 
the image AA were at a due focal diſtance, the 
middle B would be too nigh the cryſtaline, and 
conſequently appear confuſed and dim ;-but all parts 
of the retina lying at a due focal diſtance from the 
cryſtaline, as at ACA, therefore the image painted 
thereon is ſeen diflin@t and clear, Thus in a dark. 


Ma room, 


1 * 
* 
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their refractions cauſe viſion. But by mean; 
of the form before-mentioned, the humour 
of the eye are commodiouſly laid together, to 
perform their office of refraction; and the re- 
tina, and cvery other part of that little dark- 

en'd cell, is neatly adapted regularly to re- 
ceive the images Sow without, and to con- 
vey them accordingly to the commonly ſen- 

ſory in the brain. N 

To this we may add the aptitude of this fi- 
gure to the motion of the eye; for as it is ne- 
ceſſary for the eye to move this way, and that 
way, in order to adjuſt itſelf to ee 
would view ; fo by this figure it is pre- 
| pared for ſuch-motions, fo that it can with 
great facility and dexterity direct itſelf as oc- 

caſion requires, 5 

And as the figure, fo no leſs commodidus is, 
2. The Situation of the eye; namely, in 

the head (4), the moll erect, eminent part of 

the body, near the moſt ſenſible, vital part, 
the brain. By its eminence in the body, it 

a E 38 
room, with a lens at a hole in the window (which 

Sturntius calls his artificial eye, in his Exercit. Acad. 

one of Which he had made for his .pupils, to run 

any Where on wheels). In this room, I fay, if the 
paper that receives the images be too nigh, or too 
far off the lens, the image will be confuſed and 

dim; but in the focus of the, glaſs, diſtin, clear, 

and a pleaſant fight} 1 

a) © Blemmiyis traduntur capita abeſſe, ore & 

bd dculis pectore affixis. Plin. Nat. Bis. J. 5. e. 28. 

DOetidentem versũs quoſdam fine cer vice oculos in 


© humeris 
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is prepar d to take in the more (e) objects. 
And by its ſituation in the head, beſides it 
proximity to the brain, it is in the moſt con- 
venient place for defence and ſecurity. In the 
hands, it might indeed (in man) be render'd 
more eminent than the head, and be turned 
about here and there at pleaſure : but then it 
would be expoſed to many injuries in that 
active part, and the hands (/] render'd a lefs 
active and uſeful part. And the like may be 
ſaid to its fight, in any other part of the body, 
but where it is. But in the head, both of man, - 
and other animals, it is placed in a part that 
ſeems to be contrived and made, chiefly for 
the action of the principal ſenſes. 

Another thing obſervable in the fight of the 
eye, is the manner of its fituation in the head, 
in the fore-part, or ſide-part thereof, accord - 
ing to the particular ' occaſions of particular 
animals, In man, and ſome other creatures, 


it is placed to look directly forward : 
b | at 


© humeris habentes.“ 1b. J. 7. c. 2. From theſe, 
and other ſuch like fables, in this laſt cited chapter 
of Pliny, no doubt our famous romancer Six F. 
Mandeville, had his romantick ſtories related in his 
travels. 8 | | 
(e) See baok v. chap. 2. note (e). 

Sale deſerves to be here conſulted, who in 
his book De uſu partium, from many conſiderations 
of the hand, ſuch as what is here mentioned, as alſo 


its ſtructure, ſite and uſe, largely proves and re- 


fleas upon the wiſdom and providence of the con- 
triver and maker of that part. | 
f hs M 3 


*. 
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but withal it is ſo order'd, as to take in near the 
hemiſphere before it. In birds, and ſome other 
creatures, the eyes are ſo ſeated, as to take in near 
a whole ſphere, that they may the better ſeek 
their food, and eſcape dangers. And in ſome 
creatures they are ſeated fo as to ſee beft behind 
them (g), or on each ſide, whereby they are 
enabled to ſee their enemy that purſues them 
that way, and ſo make their eſcape. 4 
And tor the aſſiſtance of the eyes, and ſome 
of the other ſenſes in their actions, the head is 
generally made to turn here and there, and 
move as occaſion requires. Which leads me 
to the rs 
3. Thing to be remarked upon, the Mo- 
tions of the eye itſelf. And this is generally 
upwards, downwards, backwards, forwards, 
and every way (+) for the better, more eaſy, 
and diftin& reception of the viſual rays. 
But where nature any way deviateth from 
this method, either by denying motion to the 
I; 5 5 „ 
(e) Thus in Hates and Conies, theit eyes are very 
protuberant, and placed ſo much towards the ſides 
of their head, that their two eyes take in nearly 4 
Whole ſphere: whereas in dogs (that purſue them) 
the eyes are ſet more forward in the head, to look 
that way more than backward... _. | 
1) Sed lubricos oculos fecit I natura] & mobi 
Ae, ut & c eclinarent fiquid noceret z & aſpectum, 
quo vellent, facile converterent. Cicer. dt nat. 


deor. I. 3. c. 57. 8 
_ © 77) © The eyes of Spiders (in ſome four, in ſome 
: © fix, and in ſome eight) are placed all in the fore- 
© front of their head (which is round, and without 
| « any 
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eyes, or the head i), it is a very wonderful 
proviſion ſhe hath. made in the caſe. Thus 
for 4 remedy of this inconvenience, in ſome 
W 08 ts | | crea- 


c any neck) all diaphanous and tranſparent, like a 


© locxet, of diamonds, &c. neither wonder why 
* providence ſhould be fo anomalous in this animal, 
© more than in any other we know of. For, r. Since 
© they wanting a neck, cannot move their head, it is 
© requiſite that defect ſhould be ſupplied by the mul- 
« tiplicity of eyes. 2. Since they were to live by 
t catching ſo nimble a prey as a fly is, they ought 
© to ſee her every Way, and to take her per | 

© (as they do) without any motion of the head to 
© diſcover her : which motion would have ſcared 
* away ſo timorous an inſet.” Power's Miereſ. 


nd” 11. | i 
© The eyes of the Cameleon reſemble a lens, or 
© convex-glaſs, ſer in a verſatile globular ſocket, 
© which ſhe turneth backward or any way, with- 
out moving her head; and ordinarily the one a 
* contrary or quite different way from the other.” 
Dr. Goddard in Phil. Tranſ. No 137. 

© But what is more extraordinary in this motion 
© [of the Cameleon's eye] is, to ſee one of the eyes 
© move, whilſt the other remains immoveable ; and 


© the one to turn forward, at the ſame time that 


© the other looketh behind ; the one to look up to 
© the ſky, when the other is fixed on the ground. 
© And theſe motions to be ſo extreme, that they do 
< carry the Pupilla under the creſt which makes the 
© eye-brow, and ſo- far into the Canthi, or corners 
© of the eyes, that the ſight can diſcera whatever 
© is done juſt behind it, and direQly before, with» 
* out turning the head, which is faſtened to the 
© ſhoulders.” Mem. for @ nat, hift. in anatom. eie. 
«t Paris, Diff. of Camel, pag. 28. 
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creatures their eyes are ſet out at a diſtance ( 
from the head, to be circumvolved here and 
there; or one this, the other that way, at plea- 
ſure. Andin creatures, whoſe eyes are with- 
out motion, as in divers inſects; in this caſe, 
either they have more than two eyes, or their 
eyes are nearly two protuberant hemiſpheres, 
and each hemiſp — often conſiſting of a 
— eons mm of other little ſegments of 
a ſphere (/). By which means thoſe crea- 
tures are ſo far from being deny'd any — 
fit of that noble and moſt neceſſary ſenſe of 
ſight, that they have probably more of it than 
other creatures, anſwerable to the rapidity of 
their flight, and briſk motion; and to their in- 
queſts after food, habitation, or repoſitories 
of generation, or ſl uch other neceſſit of * 
animal. 


4. Another l proviſion i in — oye; 
Hu its fize ; in ſome animals large, in ſome 
It would be endleſs here to enumerate 
particulars as thoſe of quadrupeds, birds, in- 
eas, and other terreſtrial animals. And as 
for fiſhes, they will fall under another part of 


m 1 
2 10 - I fall 


00 Snails ſend out their eyes at a diſtande, they 
being contained in their four horns, like atramen- 
tous ſpots, fitted to the ends of their horns, or ra- 
© ther to the ends of thoſe black filaments or _— 
. © nerves, which are ſheathed in their horns," as 
Dr. Power wordeth it, Of. 31. pag. 36. So the 

ious Dr. Liſer, Exercit. anat, cochl, & limac; © 
- (1) Vid, J. 8. c. 5. note (a). 
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1 ſhall therefore only take notice of its ſize 
in one creature, the mole (m). As the habi- 


tation of that uncouth animal is wholly ſubter- 


raneous, its lodging, its * its exerciſes, 
nay, 


(n) Severinus is of Aviftoth's, Pliny's, and Alb, 
Magnus's opinion, that the Mole hath no fight; 
C. Seger denies any humour to be therein, but thinks 
they may probably ſee, becauſe nature made no- 
thing in vain. But Borrichizs ſaith, their eyes have | 
© appendiculam nerveam in cerebrum euntem, cujus - 
© beneficio globuli illi [the little eyes] extra pellem 
© facile poterant exſeri, retrahique pro arbitrio---- 
© In illis oculorum globulis humor aqueus copioss 
* (atls nacabat x cteterorum non nifi tenue veſti- 

* gium.* Blas, Anat. anim. c. 35. 

© Et quoniam natura hoc vite genus ipfi deſtina- 
vit, etiam perquàm exiguos oculos----- dedit eo 
© confilio, ut ii, pretioſiſſima corporis pars, a terra 

HH ne affligerentur. Ii inſbper pilis tecti, &c. 

umores illis oculis inſunt, & tunica nigra, uvea, 


of the eyes of Moles, with the help of microſcopes, 
having a doubt whether what we take to be eyes 
were ſuch or no. And upon a ria ſcrutiny 1 
plainly could diſtinguiſh the vitreous and cryſtaline 
humours, yea, the Clare, and the atra- 
mentaceous Mucus, The Pupi/ 1 could manifeſtly 


diſcern to be round, and the Cornea copped, or co- 
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nay, even all its paſtimes and pleaſures, are 
in thoſe ſubterraneous receſſes and paſſages, | 
which its own induſty hath made for itſelf; ſo 
it is an admirable proviſion made in the ſize of 
the eye of that little creature, to anſwer all i its 
occaſions, -and at the ſame time to prevent in- 
_ conveniences. For as a little light will ſuffice 
an animal living always under ground; fo the 
ſmalleſt eye will abundantly ſupply that occa- 
fion. And as a large protuberaat eye, like 
that of other animals, would much anuoy this 
creature in its principal buſineſs, of digging 
for its food and paſſage ; fo it is endowed with 
a very ſmall one, commodiouſly ſeated in the 
head, and well fenced and guarded againit the 
annoyances of the earth. / 
5. Another thing remarkable in this noble 
of animals is, its Number; no leſs than 
two (v) in any inſtance that I know of; and 
reaching to the noſe, which are much the largeſt 
that are in all the animal. Theſe creatures, I ĩima- 
gine, have the faculty of withdrawing their eyes, if 


not quite into the head (as ſnails) yet more or lefs 


within the hair, as they have more or leſs occaſion 
to uſe or guard their eyes. 

* „Gals faith Moles haveieyes, the cryſtailins und 
vitreous humours, encompaſſed with tunicks. De 
uſu part. I. 14. c. 6. So accurate an anatomiſt was 
he for his time. . 

| () Phny tells us of a fort of Heron with but one 
eye, but it was only by hear-ſay, Inter aves ar- 
< deolarum genera, quos Leucos vocant, altero oc- 
e Nat.'bift. L 11. & 37. — 


* += 
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in ſome animals more, as I have already 
hinted (). 8 - 

Now this is an admirable proviſion ; firft, 
ſor the convenience of taking in the larger 
angle, or ſpace: and in the next place, the 
animal is by this proviſion, in ſome meaſure, 
pre ared ſor the misfortune of the loſs of one 
of theſe noble, and neceſſary organs of its 


| Bur then befides all this, there is another 

thing confiderable in this multiplicate number 
of the eye; and that is, that the object ſeen is 
not multiplied as well as the organ, and ap- 
pears but one, though ſeen with two or more 
eyes (p). A manifelt ſign of the infinite _— 


the king of the Nigre that hath but one eye, and 
that in his forehead, J. 6. c. 30. Which fables J 
take notice of more for the reader's diverſion, than 
any truth in them. | 

(o) Supra, note (I). | | 

(p) The moſt celebrated anatomiſts differ. greatly 
about the reaſon why we ſee not double with two 
Eyes, This Galen, and others after him, generally 
thought to be from a coalition or decuſſation of the 
optick nerves, behind the Os Sphenaides. But whe- 
ther they decuſſate, coaleſce, or only touch one ano- 
ther, they do not well agree. The Bartholines ex- 
preſly aſſert, they are united, Non per fimplicem 
© contaQtum vel interſectionem in homine, fed to- 
* talem. ſubſtantiz conſuſionem. Anat. I. 3. c. 2. 
And whereas Veſalius, and ſome others, had found 
ſome inſtances of their being diſunited ;_ they ſay, 
* Sed in pleriſque ordinariè conſunditur ay "4 
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finite workman, will be belt ſer forth by, 
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5 the contriver of this ſo noble a part, and of 
3 art he employed in the formation 
ther But the deſign and ſkill of the in- 


Sur- 


© ſtantia, ut accurati diſquiſitione deprehendi.” 
But our learned Dr. Gibſon ¶ Anat. ( 3. c. 10.) 
faith, they are united by the cloſeſt conjunction, 
2 but not confuſion of their fibres. | 
But others think the reaſon is not from any coa- 
leſcence, contact, or craſling of the optick nerves, 


but from a ſympathy between them. Thus Mon- 


fieur Cartes is of opinion, That the Fibrilla, conſti- 
tuting the medullary part of thoſe nerves, being 
ſpread in the Retina of each eye, have each of them 
correſponding parts in the brain; ſo that when any 
of thoſe F 98 are ſtruck by any part of an image, 
the correſponding parts of the brain are thereby af- 
feed, and the ſoul thereby informed, &c. But ſee 


more hereafter under note (oo) from Cartes himſelf. 


Somewhat like this is the notion of our judicious 
Dr. Briggs, who thinks the optick nerves of each 
eye conſiſt of homologous Fibres, having their riſe 
in the Thalamus Nerworum Opticorum, and thence con- 
tinued to both the Retinæ, which are made of 
them: And farther, that thoſe fibrille have the 


' fame paralleliſm, tenſion, Te, in both eyes; and 


conſequently when an image is painted on the ſame 
correſponding fympathizing parts of each Retina, 
the fame effects are produced, the fame notice. or 
information is carried to the Thalamus, and ſo im- 


parted to the ſoul, or judging faculty. That thers 


is ſuch an Dette between the Retinæ, &c. 
he makes very probable, from the enſuing of dou- 
ble viſion upon the interruption of the paralleliſm 


W as when one eye is depreſſed with the 


finger, 


or conjunction of the optick nerves, he proves, 
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9855 N the parts and mechaniſm 
of this admirable organ the eye. And here 
indeed we cannot but ſtand amazed, when 
we view its admirable fabrick, and confi- 
der 2 — — exactneſs, and the exqui- 
fite kill employed in every part miniſtring 
to this _ and neceſſary tenſe. To pals 
by its arteries and veins, and ſuch other 
parts common to the reſt of the body, let us 
caſt our eyes on its Muſcles. Theſe _— 


finger, or their ſymphony interrupted by diſeaſe, 
drunkenneſs, c. And laſtly, that fimple viſion 
is not made in the former way, enn. by decuſfation 
be- 
cauſe thoſe nerves are but in few ſubjects decuſhh- 
ted, and in none conjoined otherwiſe than by a bare 
contact, which is particularly manifeſt in fiſhes ; 
and in ſome inſtances it hath been found, that they 
have been ſeparated 5 any double viſion en- 
ſuing thereupon. Fide Brig. Opbthalmog. IT, 
& 5, and Now, Vi. Theor, paſſim. * 
What the opinion of our juſtly eminent Sir Iſaac 
Newton is may be ſeen in his Opticks, Q. 18. Are 
© not the ſpecies of objects ſeen with eyes, 
© united where the optick nerves meet before they 
come into the brain, the fibres on the right fide 
© of both nerves uniting there, Sc. For the optick 
© nerves of ſuch animals as look the ſame way with 
© both eyes (as of men, dogs, ſheep, oxen, Cc.) 
meet before they come into the brain; but the 


© optick nerves of ſuch animals as do not look the 


* fame way with both eyes (as of fiſhes, and of 
© the Cameleon) do not meet, if I am rightly in- 
* formed,” Newt. Opt. 2 153. ; 


Vor. I. N. 
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find exactly and neatly placed for every mo- 
tion of the eye. Let us view its Tunicks, 
and theſe we ſhall find ſo admirably-ſeated, ſo 
well adapted, and of fo firm a texture, as to 
fit every place, to anſwer every occaſion, and 
to be proof againſt all common inconveniencey 
and annoyances. Let us examine its three 
- Humours, and theſe we ſhall find all of ex. 
quiſite clearneſs and tranſparency, for an eaſy 
- admiſſion of the rays ; well placed for the re. 
fracting of them, and formed (particularly th 
cryſtalune humour) by the niceſt laws of op- 
ticks, to collect the wandring rays into a point. 
And to name no more, let us look into it, 
dar: ned cell, where thoſe curious humours lie, 
and into which the glories of the heavens and 
the earth are brought, and exquiſitely piftured; 
an i this cell we ſhall find, without, well pre- 

+ Pared by means of its texture, aperture, and 
- colour, to fence off all the uſeleſs or noxious 
- Tays ; and within as well coated with a dark 
tegument, . that it may not reflect, diſſipate, 
or any way confuſe. or diſturb the "bench: 
_ Cial rays (g).. EO I FR 


(ee) Nigra eſt [Uvea] ut radios (ab oculi fund 
ad anteriorem ejus partem reflexos) obumbret; 
ns hi (ut ait clar. Carteſius) ad oculi fundum re. 
» F torti ibidem confuſam viſionem efficerent. Alia 
t forſan ratio hujus nigredinis ſtatuatur, qupd radii 
in viſione ſuperflvi, qui ab ohjectis lateralibu: 
7 proveniunt, hoc rity abſorbeantur, Ita enim 
loco obſcuro interdiu objecta optime intuemur, 
quis radii tunc temporis circumfuſp lumine not 
© diluuntur.“ Brigg's Opbrbel, cb, 3, § 5, 


=. 


* 


. 
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mo- But to deſcend to particulars, although it 
icks, would be a great demonſtration of the glory 


ed, ſo of God, yet wpuld take up too much time, 
as to and hath been in ſome meaſure done by others 
„ and that have written of God's works. a 
encey over therefore what they have obſerved, 
three I hall under each pfincipal part take a tranſient 
f ex- notice of ſome things they have omitted, or 


eaſy WM but ſlightly ſpoken of . 


1e re. And my firſt remark ſhall be concerning the 
ly tt WM muſcles of the eye, and their e juilibration. 

ff op: Nothing can be more manifeſtly an act of 
point. N contrivance and defign, than the muſcles of 
to itz the eye, admirably adapted to move it any, 


rs lie, ¶ and every way ; upwards, downwards, to this 
1s and fide or that, or howſoever we pleaſe, or there 
ured; Nis oc cafion for, ſo as to always keep that pa- 
| pre-FWral.eliim of the eye, which is neceſſary to true 
„ and viſion. For performance of which ſervice, 
Ox10u5 the form, the poſition, and the due ſtrengtn 
dark of cach muſcle is admirable. And here I might 
Npate, MW inſtance the peculiar and artificial ſtructure of 
xeneh- che Trochlearis, and the augmentation of its 

But power by the Trochlea (+) ; the maguit de 

a | N and 

fundo ET OL OE | 
bret; (7) © Admirandum Dei artificium ex diverforum , 
um re · ¶ animalium comparatione indies evadit nlaniſeſtius. 
„ Ala Mirantur omnes trochlearem in oculis hominum 
dd radii & quadrupedum, & quidem jure: ſed admiratio- 
ralibulſ nem omnem ſuperat, quod fine trochlea oculum 
enim oi movens in avibus novum genus trochlez longs 
emu artificioſius nictitandi membrane dederit. Blas, 
ne noi Aar. animal. p. 2, c. 4. ex Stenon, 


e .* [Muſculuin* 
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ſtrength of the Attollent Muſcle, ſomewhat 
exceeding that of its antagoniſt ; the peculiar 
muſcle, called the Seventh, or Suſpenſory 
Muſcle (), given to brutes, by reaſon of the 
prone poſture of their bodies, and frequent 
occaſions to hang down their heads: And [I 
might ſpeak alſo of the peculiar origin and in-' 


ſertion 


© [ Maſculum Trechlearem] per intermediam troch- 
© leam traductum, nunquam intueor, quin admi- 
© rabundus mecum, o Ge, exclamem, ov fav ati 
vf TH, da & ar wmnxare Tac. I, C. Sturmii 
Exercit. acad. g. de wif. org. & rat. c. 3. 4. P. 446. 
() © Obſervare eſt quod Quadrupedes, qui oculos in 
4 © terram pronos, ac pendulos gerunt, muſculum pe- 
{| © <euliarem habent, quo oculi globus ſuſpenditur---- 
© Hoc muſculo, bos, equus, ovis, lepus, porcus, &c. 
{ © praditi ſunt : hoc etiam canis inſtruitur, ſed alio 
© modo conformatum habet. Willis de An. brut. 
N . N 85 

| F Of 5 alſo was Bartholine, Anat. J. 3. 

| c. 8. and divers other eminent anatomiſts. 
| > But Dr. Briggs is of opinion, that the Adnata and 
1 the other muſcles ſufficiently anſwer all thoſe ends 
afcribed to that muſcle by former anatomiſts, and 
| thinks Probabikus itaque eſſe hunc muſculum 
| nervi optici actionem (per vices) .confirmare, ne 
| © 2 prono brutorum inceſſu & copioſo affluxu hu- 
© morum debilitetur.” Ophthal. c. 2.4 2. ” 

The Muſculus Suſpenſorius being in the Porpeſs, 

as well as brutes, Dr. Jyſen thinks the uſe of it is e 
not to ſuſpend the bulk of the eye, but rather by at 
its equal contraction of the Sclerotis, to render the n 
ball of the eye more or leſs ſpherical, and ſo fitter tt 


for vigon. Tyſon's Anat, of the Porpeſt, P. 39. 
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ſertion af the lower Oblique Muſcle (:), which 


is very. notahle, and many other things relat - 


ing to theſe parts; but it would be tedious to 
deſcend too much to thoſe admirable particu- 
lars. And therefore to cloſe up theſe remarks, 
Ai I ſhall farther take notice of, ſhall be only 
the exquiſite Equilibration of all theſe Oppo- 

ſite and Antagoniſt Muſcles, affected y by F 
the equality of the ſtrength.; which is the caſe. 
of the Adducent and Abducent Muſcles ; 
partly by their peculiar origin, or the addition 
of the Trochlea, which is the caſe of the 
Oblique Muſcles («) ; and partly by * 


(t) © Muſculus obliquus inferior oritur I pecu- 
© liari quodam foramine in latere orbitz ocularis 
facto (contra quam in ceteris, &c.) quo fit ut ex 
© uni parte a muſculo trochleari, ex altera verd ab 
© hujus muſculi commodiſſima poſitione, oculus in 
* equilibrio quodam conſtitutus, irretorto obtutu 
© verſus objeRa feratur, nec plus juſto accedat ver- 
© ſus internum externumve canthum; quz quidem 
© libratio omnino nulla fuiffet, . abſque hujus muſ- 
* culi peculiari originatione (cujus ratio omnes hu- 
© cuſque anatomicos latuit.) And ſo this curious 
anatomiſt goes on to ſhew farther the ſtupendous 
artifice of the great Creator in this poſition of the 
Oblique Muſcles. - Briggs's Newa wi/. theor. p. 12. 
meo libro, 5 . 

() Befides thoſe particular motions which the 
eye receives from the Oblique Muſcles, and I may 
add its liberation alſo in ſome meaſure, ſome anato- 
miſts aſcribe another no leſs conſiderable uſe to 
them ; namely, to lengthen and ſhorten the eye 


N 3 -— 
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ral poſture of the body, and the eye, which t! 
is the caſe of rhe Attollent and Depriment 1. 
Muſcles. By this ſo curious and exact a li- b 
bration, not only unſeemly contortions, and 2 
incommodious vagations of the eye are pre, I U 
vented, but alſo it is able with great readineſs c 
and exactneſs to apply itſelf to every object. ſh 
As to the Tunicks of the eye, many things l 
e taken notice of, the prodigious fine- Pi 

s of the Arachnoides, the acute ſenſe of the MW 

' Retina, the delicate tranſparency of the Cor- 9! 
- nea (ww), and the firm and ſtrong texture of o 
that and the Sclerotica too; and each of them, MW ' 
in theſe and every other reſpect, in the molt ¶ fo 
accurate manner adapted to the place in which m 

it is, and the buſineſs it is there to perform. 00 
But for a ſample, I ſhall only take notice 'of ſo 


that 


(by ſqueezing and compreſſing it) to make it cor- | 
reſpond to the diſtance of all objects, according as 
they are nigh or far off. Thus the ingenious Dr. 

_ Kal: The aqueous humour being the thinneſt 
£ and moſt liquid, eaſily changeth its figure, when - 
either the Ligamentum Ciliare contracts, or both 
© the Oblique Muſcles ſqueeze the middle of the 

ball of the eye, to render it oblong when objects 
© are too near us. Keil's Anat. chap, 4. F. 4. 
See note (y)). N 8 | 
(w) © Quis verd opifex preter naturan, qui 
nihil poteſt effe callidius, tantam ſolertiam perſe-- 
qui potuiſſet in ſenſibus? qua primim oculos 
membranis tenuiſſimis veſtivit, & ſepiit: quas 
* primum perlucidas fecit, * per eas cerni poſſet : 
* firmas autem, ut continerentur. Cic. de nat, 
deor. J. 2, . 57. . : 
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that part of the Uvea which makes the Pupil 
It hath been obſerved by others, particularly 
by our honourable Founder (a), That as we 
are ſorced to uſe various apertures to our op- 
tick glaſſes, ſo nature hath made a far more 
compleat proviſion in the eyes of animals, to 
ſhut out too much, and to admit ſufficient 
light, by the dilation and contraction of the 
Pupil 0 But it deſerveth our eſpecial re- 
mark, that theſe pupils are in divers animals 
of divers forms, according to their peculiar 
occaſions. In ſome (particularly in man) it 
is round ; that being the moſt proper figure 
for the poſition of our eyes, 8 the uſe we 
make ae both by day and night. In 
ſome other animals it is of a longiſſi z in 
ſome tranſverſe (z), with its aperture large, 


| which 
(x) Boyle of Final Cauſes 2 
(y) It is eaſy to be obſerved, that the Pupil open- 
eth in dark places; as alſo when we look at far 
diſtant objects, but contracts by an increaſe of 
light, and when the objects are nigh. This motion 


of the Pupil ſome ſay, is effeted by the circular 


and ftrait fibres of the Uvea, and ſome atttibute it 
to the Ligamentum Ciliare. Yet I have no great 
doubt but that they both concur in that action, and 
hat the Ligamentum Ciliare doth, at the ſame time 
he pupil opens and ſhuts, dilate or compreſs the 
ryſtalline, and bring it nigher unto, or carry is 
arther off the Retina, For the ſtructure of the 
gamentum Ciliare, and its two forts of fibres, 
lawn by the help of a mieroſcope, I ſhall refer is 
r. Cowper's Anat, T. 11, 
(z) In bove, capri, equo, ove, & quibuſdam 
aliis elliptica eſt {[Pupilla] ut eo magis in hiſce 
- * forſan 
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erect form of the pupil ĩs) to catch their prey 
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which is an admirable proviſion for ſuch crea- 
tures to ſee the better laterally, and thereby a- 
void inconveniencies, as well as help them to 
gather their food on the ground, both by day 
and night. In other animals the fiſſure of the 5 
pupil is erect (aa), and alſo capable of open - b 
ing wide, and ſhatting up cloſe. The latter 1 
of which ſerves to exclude the brighter light v 
of the day, and the former to take in the more 
faint rays of the night, thereby enabling thoſe 
nocturnal animals (in whom generally this. . | 


=” &@ vw — 


: ſpe 
with thi 


© forſan animalibus, quz prono inceſſu victum in T 


© agris quzritant, radios laterales ad mala & in- all 
© commoda utrinque devitanda admittat,” Briggs's | 
Ophthal. c. 7. 6. | f 5 

Homini erecto, aliiſque, &c. caput erigere, & 
© quaquaverſus circumſpicere ſolitis, plurima fimul WW , 
© .objea, tum ſupra, tum infra, tum è latere utro- Wl , 
< que----viſu excipiuntur ; quapropter oculi pu- 
© pilla rotunda eſſe debet.----Attamen bovi, &. ll , 
© caput ferè ſemper pronum----gerentibus, tantüm- , 
que coràm, & paulo à latere obverſantur, intuitu 
© opus eſt : quapropter pupilla----oblonga eſt, &c. 
Willis de Anim. brut. p. 1. c. 15. 

(aa) Thus Cats (their pupils being erect, and the 
ſhutting their eye-lids tranſverſe thereunto) can fo 
cloſe their pupil, as to admit of, as it were, only one 
ſingle ray of light; and by throwing all open, they 
can take in all the fainteſt rays, Which is an in- 
comparable proviſion for theſe animals, that have 
occaſion to watch and way-lay their prey both by 
day and night. | | & 
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with the greater facility in the dark ), to ſee 


upwards and downwards, to climb, &c. Thus 
much for the 'Tunicks, | = 


(45) There is beſides this large opening of the 
pupil, in ſome noRurnal animals, another admira- 
ble proviſion, enabling them to catch their prey in 
the dark ; and that is, a radiation of the eyes : Of 
which Dr. Milli thus: * Hujus uſus eſt oculi pu- 
* pillam, quaſi jubare inſito, illuminare, ut res 
© notu, & in tenebris poſitas conſpicere valeat z 
* quare in fele plurimum illuſtris eſt : at homini, 
© avibus & piſcibus deeſt. This illumination he 
ſpeaks of, is from the Tapetum, in the bottom of 
the eye, or the ſhining of the Retina, round the 
optick nerve. | 


Beſides which, he ſaith, the Iris hath a faculty 


alſo, in ſome, of darting out rays of light, ſo as to 
enable them to ſee in the dark : of which he tells 
this ſtory ; © Novi quendam cerebro calidiori pra- 
© ditum, qui poſt uberiorem vini generofi potum in 
© nocte atrati, five tenebris preſundis, li teras di- 
* ſtinQe legere potuit. Cujus ratio videtur effe, 
© quod ſpiritus animales velut accenfi, adeoque ab 
hac Iride irradiantes, jubare infito medium illu- 
minabant. Willis :4:d. : 

Such another thing, Pliny tells us, was reported 
of Tiberius Caeſar z Ferunt Tib. Caf. nec alii ge- 
* nitorum mortalium, fuiſſe naturam, ut experge- 
* fatus noctu pauliſper, haud alio modo quam luce 


* clari, contueretur omnia. Mut. BI. I. 11. c. 37. 


So Dr. Briggs; © Virum ſans calide indolis novi 


in Comitatu Bedfordienſi degentem, qui oculis fe- 
iſtolam-----mire 


© lineis---donatus eſt : aded ut epiſt 
© admodum in loco obſcuro (ubi eadem mihi vix 
© apparuit) peclegit. Hujus verd oculi (nifi quod 
* Pupillas inſignlores obtinuere) ab aliorum forma- 
* tone neutiquam diſcrepabant,*. Opbrbal, c. 5, & 12. 
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The next thing I ſhall take notice of, will 
relate to the Humours of-the eye, and that 


only concerning the mechaniſm of the Cryſtal- 
line Humour ; not its incomparable tranſpa- 
rency; nor its exact lenticular form; nor its 
curious araneous embed (cc), that con- 


ſtringeth 


1 The Tunica Aranea is taken notice of by Friar 
Bacon, who calls it, Tela Aranea, and faith, * in 
hac continetur------- glaciale vel Cryſtallinum, 
Rog. Bacon's Perſpect᷑. diſtinct. 2. c. 3. The wrink- 
ling of this, and the Cornea (as the ſkin is of old 


perſons) he thinks is the cauſe of the obſcurity of 
* the fight in ſuch perſons. © Bacon, ibid. par. II. 
cap. 2. But this Tunick ſome deny, and others al- 


low 2 Dr. A. M. of Trinity College, Dublin (in his 
Relat. of Anat. ob/. in the eyes of animals, in a letter 

to Mr. Boyle, an. 1682, annexed to his Anat. ac- 
count of the Elephant burnt in Dublin, p. 57.) affirms 
the Tunica Aranea, and Taith, I have often ſeen 
© it before it was expoſed to the air one minute, not- 
< withſtanding what Dr. Briggs ſaith to the con- 
< trary, Sc.” But Dr. Briggs's opinion is, Humor 
us, nifi aeri diutiùs expoſitus, vel leni- 


ter coctus (inſtar lactis) cuticulam non acquirit: 


< quz vero improprie Tunica Aranea dicitur, cum 
< fittantum adventitia, ut in oculo Bovis recens 
© exeo appareat. Briggs's Opbebalm. c. 3. 


The Cryſtalline Humour being of a double ſub- 


ſtance, outwardly like a jelly, towards the center 
as conſiſtent as hard ſuet, upon occaſion whereof its 
figure may be varied ; which variation, may be made 
by the Ligamentum Glare; Dr. 'Grew doth, upon 
theſe accounts, not doubt to aſcribe to the Liga- 
mentum Ciliare, a power of making the Criſtalline 
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ſtring eth and dilateth it, and ſo varieth its Fo- 
cus ar * ſuch e there be, as ſome 


* 


athrm 


more convex, as well as of moving it to or from 


the Retina. See Grew's Coſmolog. Sacr, l. 1. e, 4. 


Now it is certain by the laws of opticks, that fl 
what of this is abſolutely neceſſary to diſtin viſion, 
inaſmuch as the rays proceeding from nigh objects 


do more diverge, and thoſe from diſtant objects leſs : 


which requires either that the Cryſtalline Humour 
ſhould be made more convex, or more flat; or elſe 
an elongation, or ſhortening of the eye, or of the 
diſtance between the Cryſtalline Humour and the 
Retina. 


But altho* Dr. Briggs (ſo good a judge) denies the 


Tunica Cryſtallina, contrary to the opinion of moſt 
former anatomiſts ; yet there is great reaſon to con- 


clude he was in'a miſtake, in my opinion, from the 
obſervations of the French Anatomiſts, of the Cry- 
ſtalline of the eye of the Gemp or Chamois, who. 
ſay, © The Membrana Arachnoides was very thick, 

and hard, ſo that it was eaſily ſeparated from the 
Cryſtallinus. p. 145. 

The ſame anatomiſts alſo favour the ſurmiſe of 
Dr. Grew. This ¶ contraction of the fibres of the 
Ligamentum Ciliare on one fide, and dilation on 


the other] © would. make us think that theſe fibres 


* of he Ligamentum Ciliare are capable of con- 


traction, and voluntary dilatation, like that of the 


fibres of the muſcles 5 and that this action may 
* augment, or diminiſh the convexity of the Cry- 
© ſtallinus, according as the need which the di- 
© ſtance of the objects may make it to have on the 
* eye, to ſee more clearly and diſtinetiy. Anat. 
* n a 
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afirm with great probability) nor laſtly, its 
admirable approach to or from the Retina, by 
the help of the Ciliar Ligament (a, accor- 
ding 
Since my Penning the foregoing notes, having a 
efitically as I could, diſſected many eyes of birds, 
beaſts, and fiſhes, I manifeſtly found the Membran 
Arachnoides, and will undertake to ſhew it any 
one with great eaſe and certainty, It is indeed ſo 
tranſparent, as not to be ſeen diſtint from the 
Cryſtalline. But if the Cornea and Uvea be taken 
off before, or the vitreous Humour behind it, and 
the outſide of the Cryſtalline be gently cut, the 4. 
rachnoides may be ſeen to open, and the Cryſtal. 
line will eaſily leap out, and part from the Lig. Wl 
mentum Ciliare ; which otherwiſe it would not do: 
For it is by the Arachnoides braced to the Ligamen- Wt 
tum Ciliare, This membrane or tunick, in the ox, I 
is ſo ſubſtantial and ſtrong, tho* thin, that jt yields J 
to, or ſinks under the ſharpeſt lancet, and require Wi 
{for ſo thin and weak a membrane in en e 
a ſtrong preſſure to pierce it. 5 
(ad) As birds and fiſhes are in divers things con- Wil p 
formable, ſo in ſome ſort they are in their eye, o 0 
enable it to correſpond to all the convergences, and tr 
divergences of the rays, which the variation of each Wl C| 
of the mediums may produce. For this ſervice the ¶ cc 
Tunica Choroides, in fiſhes, hath a muſculous ſub- WW th 
ſtance at the bottom of it; lying round the optick ¶ th; 
nerve, at a ſmall diſtance from it; by which means Wi ne 
J imagine they are able to camraR, and dilate the flo 
Choroides, thereby to lengthen and ſhorten the | 
eye: For the helping in which ſervice, I imagine an 
it is that the Choroides, and Sclerotica are in ma 


great meaſure. parted, that the Choroides m eye 
bau rot 


Clip... Ofthe e. us 
ding as objects are far off or near, becauſe theſe 
things * are what are uſually taken notice 12 


have the greater liberty of acting upon the humours 
within. 

But in birds, I have myſelf found, that although 
the Choroides be parted from the Sclerotica, yet 
the Choroides hath no muſcle, but inſtead | 
a curious pectinated work, ſeated on the | 
nerve, repreſented in fig. II. In which 2 4. 
repreſents the Choroides and Sclerotiea ; 4. 3. the 
part of the Optick Nerve that is within the eye z 
v. v. v. the vitreous Humour; 3. f. g, l. the Pec- 
ten; B. 1. the Cryſtalline. For reception of - 
this 'Peten, the Optick Nerve comes farther within 
the eye, than in other creatures. The ſtructure of 
this Pecten is very like that of the Ligamentum G- 
liare ; and in the eye of a Magpye, and ſome 
| could perecive it to. be muſculous towards the 
bottom. This Pecten is ſo firmly fixed unto, or 
embodied in the vitreous humour, that the vitreous 
humour hangs firmly to it, and is not fo eafily 
parted from it. By which means all the 
of the Pecten are eaſily communicated to the vi- 
treous humour, and indeed to all contained in tha 
Choroides. And foraſmuch as the Cryſtalline is 
connected to the vitreous humour, therefore alſa 
the alterations in the vitreous humour aſſect as 
the Cryſtalline z and the Cryſtalline hereby brought 
nearer unto, or farther from the Retina, as occa» 


c 


and inner eye, I have alſo found this farther re- 
markable in the Sclerotica, and outer-part of the 
eye of birds; vis. That the fore-part of the — 
3 thin and 
Vor. 1. 0 ible, 


ZAS? 


Ko 
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/ but that which I ſhall obſerve is, - ths prod. 


ous art and finery of its conſtituent parts, it 
g. accerding to ſome late nice microſco- 
pical 


fexible, and braces intervene between the fore and 


hind-part, running between the Choroides and Scle- 


rotica ; by which means the Cornea, and back-part 
of the | eye are brought to the ſame conformity that 
the reſt of the eye hath. .. 

The great end and deſſgn of this fingular : and cu- 


_ rious apparatus in the eyes, both of birds and fiſhes, 


I take to be, 1. To enable thoſe. creatures to ſee at 
all diſtances, far off or nigh ;_ which (eſpecially in 
the waters) requireth a different conformation of 
the eye. In birds alſo, this is of great uſe, to ena- 
ble them to ſee their food at their bill's end, or to 
reach the utmoſt diſtances their high fights enable 
them to view; as to ſee over great tracts of ſea.or 
land, whither they have occaſion to fly; or to ſee 
their food or prey, even ſmall fiſhes in the waters, 
and birds, worms, &c. on the earth, when they fit 
upon trees, high rocks, or are hovering high in the 
air. 2. To enable thoſe animals to adapt their eye 
to all the various refractions of their medium. Even 
the air itfelf varies the refractions, according as it 
is rarer or denſer, more or leſs compreſſed ; as is 
+ manifeſt from the learned and ingenious Mr. Low- 
tberp s experiment in Philoſ. Tranſa#. Ne 257. and 
ſome other experiments ſince of the before - com- 

mended Mr. Hawhsbee, both in natural, rarefied, and 
compreſſed air; in each of which, the refraQions 
conſtantly varied in exact proportion to the rarity 
or 3 air. Nel Hawksbee's * 5. 


ar . 
Befides this ceforiticy in general, between th: 


eyes of birds and fiſhes, Du Hamel tells us * 


* * 
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pical obſervations (ee), compoſed of divers thin 
ſcales, and theſe made up of one fingle mi- 
nuteſt thread or fibre, wound round and round, 
ſo as not to croſs one another in any one place, 


+ 


gular conformity in the Cormorant's eye, and that 
is, that the Cryſtalline is globous, - as in fiſhes, to 
enable it to ſee and purſue its prey under water: 
which F. Faber, in Mr. Willoughby, faith, they do 
© with wonderful ſwiftneſs, and for a long time. 
Will. Ornitbol. p. 329. * 
(ee) The Cryſtalline Humour, when dried, doth 

manifeſtly enough appear to be made up of many 


very thin ſpherical Laminz, or ſcalys lying upon 


one another, Mr. Lexwenborck reckons there may 
be two thouſand of them in one Cryſtalline, from 
the outermoſt to the centre. Every one of theſe 
ſcales, he ſaith, he had diſcovered to be made up 
of one ſingle fibre, of fineſt thread, wound, in a 
moſt ſtupendous manner, this way, and that way, 


_ 


' ſo as to run ſeveral courſes, and meet in as many 


centres, and yet not to interfere, or croſs one ano- 
ther, in any one place. In Oxen, Sheep, Hogs, 
Dogs and Cats, the thread ſpreads into three ſeveral 
courſes, and makes as many centres: In Whales 
five ; but in Hares and Rabbets only two. In the 
whole ſurface of an Ox's Cryſtalline, he reckons 
there are more than twelve thouſand fibres juxtaps- 
ſited, For the right and clear underſtanding -of the 
manner of which admirable piece of mechaniſm, I 
ſhall refer to his cuts and deſcriptions in Phileſ. 
Tranſ. Ne 365 and 193. The truth hereof I 
bavt heard ſome ingenious men queſtion 3 but it is' 
what I myſelf. have ſeen,” and e ſhew te any 


body, r = 
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and yet to meet, ſome in two, and ſome in 
more different centres; a web not to be wo- 
ven, an Optick Lens, not to be wrought by 
any art leſs than infinite wiſdom. 

Laſtly, To conclude the parts of this adm 
table organ, I ſhall only make one remark 
more, and that is about its Nerves. And here, 
amon others, the admirable make of the Op- 
tick Nerves might deſerve to be taken notice 
= in — firſt place, their Mcdullaty part ( 
in the brain itſelf,” the teguments 
prop _ from the Meninges, and terminat- 

g in the coats of the eye, and their comme. . 
dious inſertions, into the ball of the eye, in 
ſome directly ſite to the pupil of the eye, 
a ae weilen — one Ns C). w 

m 


W777 8. eee 
tick Nerve of the Sword. gh to be nothing elſe but 
a large membrane, folded according to its length in 
many doubles, almoſt like a fan, and inveſted by 
the Dura Mater; whereas in land animals it is a 
bundle of fibres. Fide Phileſ, Tranſ. Ne 27. 

_ (ax) < Certiffimum eſt, qudd in omnibus oculls 
< - humanis (quos ſaltem mihi diſſteare contigit) ner- 
< vus opticus pupil & diametro opponitur, Cc. 
 Briggs's . cape . 5 15. L. Willis de Anin, 
. P. 1 6. 15. 8 
2 Nervi optici in nobis, issen in cane, fele (ein 
c cæteris forſan animalibus calidis) ad fundum oculi 
< delati. pupille regioni . profpiciunt, dum interim 
© in aliis quadrupedibus, uti. etiam in piſeibus & 
<. volucribus, oblique ſemper Tunicæ art 
* ſeruntur,” 1 THe 7+ 


— 
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moſt of theſe wr thor been ip of, and 
the Convenience ſet forih, by 0:hers 
that have written of God's _—_ I ſhall 
taerefore take notice only of one wiſe provi- 
fion the Creator hath made about the motion 
of 1h2 eye, by uniting it into one, the third 

of nerves, called the Motory Nerve (4b), 
cach of which: ſending its branch into cock 
muſcle” of each eye, would cauſe a 
in the eyes; but being united into one, near 
their inſertioh. into the brain, do thereby cauſe 
both eyes to have the ſame motion; 10 that 
when one eye is moved this way and that way 
20 this and that object, the othir eye is tarned 
the ſame way alſo. ; 

Thus from this tranſient and flight view 0 
may call it) of the parts of the eye, it appears 
what an admirable artiſt was the contriver 
thereof. And now in te 

Na eng and laſt place, let us conſider what 
provid on this admirable artiſt hath made 

the Guard and Security of this ſo 
vell form d or gan (#)- And we 22 


we * "This pair is united at its riſe ; whence is 
F- commonly drawn. a reaſon why one eye being 

© mov'd towards an ohject, the other 1s 
* alſo to the ſame.“ Gibſon's Anat. book iii. cap. 11. 
80 Bartboline Anat. libellus 3. cap. 2. 

(u) Among all the other ſecurity the eye hath, 


| we may reckon the reparation of the Aqueous Hu- 
mour; by which means the eye wh:n wounded, 


and that in all appearance very dangeroully. tog, 
doth olten recover ity fight : Of which Bern, Her- 


Q; 2a 


rurtum juſſi ſequens collyrium anodynum & exſic- 


75 Of. the Exe. Book W. 
find the guards e nivalent to the uſe and, 
extatlency of . airs The whole organ 
fortifed and fence with ſtrong, compact 
_ bog wot: in a e Yet: made ſ e 


* gives divers examp les. — and . 
One. is from Galen, 7 ſo wounded, that the 
Cornea fell, and became flaccid, but yet recovered 
his fight. Other ſuch like inſtances alſo he gives 
from Realdus Columbus, Rhodius and Tulpius; and 
one that he cured himſelf in theſe words; Ego 
in nobilifſhmi viri filiols Amitem caſum obſervari: 
hc dum levibus de cauſis cum fratre altercaret, 
© iſe iracundia percitus cultellum Scriptorium — 
7 dit, & ſororis oculo vulnus infligit, inde 
umor aqueus efflyxit. Vocatus præſentem chi- 


© cans tepids ſzpids admovere. Recip, aq. Plan · 
© tag. drach, iv. Roſar. Sanicul. Euphraſ. ana. Tro- 
chiſc. alb. Rhaſcum Opio ſcrap, ij. Tutiæ pp. 
* ſerup.z. Croci orient. ſerup. ſem. ſcr up. M. Hoc Cally: 
rium inflammationem compeſcuir, vulnus fieca- 
© vit & ſanavit. Fine poſt aliquot menſes Humot 

aqueus ſuccrevit. Nam viſus, ſed debilior, cum 
: ſummo parentum gaudio redivit,”. B. Verzaſcha 
OH. medicæ. obſeruv, 14. 

Another cure of this kind was experimented by 
Dr, Daniel Major, upon a goole, ann. 1670. the 
Aqueous Humour of both whoſe eyes they let out, 
ſo that the eyes fell, and the gooſe became quite 
blind: But without the uſe of any medicine, in 
about two days time, nature repaired the watety 
humour "again, the eyes returned to their former 
turgency, and the gooſe was in a week after pro- 
duced ſceing before twenty - eight or thirty ſpecta- 

* 0 en, Germ, 7. 1. Add, ad obf. Faye 
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be) 5 
d, and the eye itſelf with a nice made 
n cover (44). Its humours, and its inward tu. 
& 8 nicks, 
*, I . From the fame cauſe, 1 doubt not, it was that 
d the eye of a gentleman's daughter, and thoſe of a 
n. cock, when wounded, ſo that the Cornea ſunk, 
he | | , that paſſed 
ed * 
by "S 
nd = 
$0 

it 

t, 

p- 

de 

is 

c- Wl © quibus & apertis oculis, fi quid incideret, repel- 
n. © leretur, & ſomno conniventibus, cùm oculis ad 
0- WF © cernendum non egeremus, ut qui, tanquam in- 


*.yoluti, quieſcerent, Latent pr utilicer, 
* excelfis undique partibus ſepiuntur. Primùm enim 
* ſuperiora ſuperciliis obducta ſudorem à capite, & 
* fronte defluentem repellunt. Gena deinde ab in- 
* feriore parte tutantur ſubjectæ, leviterque emi- 
* nentes.” Cicer, de nat. der. I. 1. c. 57+ 

Tully, in the perſon of a Stoick, having ſo well 
accounted for the uſe of the eye-lids, 1 ſhall for a 
further manifeſtation of the Creator's contri 
and ftruQture. of them, take notice of 
things : x, They confiſt of a thin and i 
ſtrong ſkin, by which means they the br 
Clean, and guard the Cornea. 2: Their | 
ortified with a ſoft cartilage, by which 
are not only enabled the better to do their 
but alſo to cloſe and ſhut the better. 3. 


theſe cantilages grows a paliſade of iT hai 
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nicks, are: indeed tender, proportionate to 
their tender, . curiops uſes ; but the coats 
wWith⸗- 


18 uſe to warn the eye of the invaſion n 
gers, to keep *** tes, and to ſhut out too exceſ- 
ſive light, &c. at the ſame time to admit of 
(through edcie'intervkle) à ſufficient paſſage for ob. 
zects to approach the eye, And it is remarkable, 
chat theſe hairs grow: dut to a' certain commodious 
length, and need no cutting, as many other hairs 
of the body do: Alſo, that their points ſtand out of 
the way, and in the upper-lid bend upwards, as 
they do downwards in the lower-lid, whereby they 
5 are well adapted to their uſe. From which: laſt 
obſervables, we may learn how critical and nice 
the great author of nature hath been, in even the 
teaſt and moſt trivial conveniences belonging to ani- 


mal bodies; for which reaſon I have added it to 


Tully's remarks. And more might have been added 
too, as particularly concerning the curious ſtruc- 
ture and lodgment of the Right Muſcle, which opens 
the eye - lids; and the Orbicularis, or Circular one, 
that ſhuts them ; ; the nice Apparatus of glands that 
keep the eye moiſt, and ſerve for tears; together 
with the reaſon why. man alone, who is. a ſocial 
animal, doth exhibit his ſocial affections by ſuch 
outward tokens as tears; the nerves alſo, and other 

2 acting in this miniſtry. I might alſo ſpeak 
ol the paſſages for diſcharging the ſuperfluous moi. 
ſure. of the eyes through the noſtrils, and much 
more of the like kind. Rut it would take up to0 
much room in theſe notes; and therefore it ſhall 
ſulfice to give only ſuch hints as may create a ſuſpi- 
cion of a noble oece nomy and contrivance in this 
(I had almoſt faid) Jeaft: conſiderable part of the eye. 
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wig are cantext and * firm and 


ſtrong; And in ſome animals, particularly 
birds, 


and for fone of theſe things particularly to Dr. Wt 
lis's Cereb, Anat. and de Anim. brut. and Mr. G- 
per's elegant cuts in the 11th Tab. of his Anatomy. 

To the eye-lids we may add another guard at- 
forded the eyes of moſt quadrupeds, birds, and 
fiſhes, by the Nictitating Membrane, which Dr. Wills 
gives this account of, Plurimis [animalibus] quibus 
* muſculus ſqſpenſorius adeſt (which limitation be 

* needed nor to bawe added) etiam alter membranoſus 
conceditur, qui juxta interiorem oculi canthum 
© fitus, quando elevatur, oculi globum fers totum 
© obtegit, Hujus uſus eſſe videtur, ut cam beſtie 
© itter gramina, &c. capita ſua propter victum ca- 
peſſendum demergunt, hic muſculus oculi pupil- 
© lam, ns A ſtipularum incurſu feriatur, occulit mu- 
« nitque.* De anime. brut. p. 1. c. 15. 

This membrane man hath not, he having little 


part ready, like the hand, 4 
theſe, I ſay, have this incomparable proviſion made 
for the ſafety of their eyes: And for fiſhes, as they 
are deſtitute of eye-lids, uſe there is no occaſion 
for a defenſitive againſt duſt and motes, offenſive 
to the eyes of land- animals, nor to moiſten and 
wipe the eyes, as the eye-lids do, ſo the Nictitating 
Membrane is an abundant proviſion for all their oc-- 
cations, without the addition of the eye-lids. 

And now, if we reflect, are theſe the works of. 
any thing but a wiſe and indulgent agent? ; 
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birds (H., ſome part of thoſe tunieles have the 


nature and hardneſs of bone or horn. 


But for creatures, whoſe eyes, like the ref 
of their body, are tender, and without the 


| — of bones; their nature hath provided 
r 


this — and tender ſenſe, a wonder. 
ful kind of guard, by endowing the creature 
with a 8 of widhdrawing i its eyes into its 


head (*m!), and Loceing them i in the ſame ſafe 


ty with the b 

Thus have I farvey'd this firſt ſenſe of ani. 
mals, I may ſay in a curſory, not accurate, 
ſtrict manner, * the 5 
workmanſhip thereof; but ſo, as abundan 
to demonſtrate it to be the contrivance, th 
work of no leſs a being than the infimite, 
wiſe; potent, and indulgent Creator (an). 'For 
none leſs could cox mpoſe { ſo Amirable an or. 


09 Although the hardneſs and: — jv the 


Adnata, or Sclerotica, in birds, is a'goad guard td 
their eyes, yet I do not think it is made thus ſo 


much for a defence, as to miniſter to the length- 


ning and ſhortaing the eye, mentioned N in 
note (ce); 5 510 
(an) Cochleis eee vicem Cornicula bina 


e prætentu implent.“ Plin. . Nat. bi. J. 11. c. 37. 


See more of the eyes of Snails before in note (0 


and in note (0) T ſaid that 1 ſuſpected Moles alſo 
might thruſt out, or erung ow eyes more or 
leſs within the hair or ſkin. 


(In) The diligerit Srurmius © fully perſuaded 


chere could not be any ſpeculative atheiſm in any ane 
that ſhould well ſurvey the Gs 93 Nobis (Caith be) 


« fuit 
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„ ſo adapt all its parts, ſo adjuſt it to all 
— 10 nicely provide for every uſe, and 
for every emergency: In a word, none lefs 
than God could, I ſay, thus cantrive, order, 
and provide an organ, as magnificent and cu- 
rious as the ſenſe is uſeful ; a ſenſe without 
which, as all the animal world would be in 
perpetual darkneſs, ſo it would labour under 
perpetual inconveniencies, .be expoſed to per- 
petual harms, and ſuffer perpetual wants and 
diſtreſſes. But now by this admirable ſenſe, 
the great God, who hath placed us in this' 
world, hath as well provided for our comfort- 
able reſidence in it; enabled us to ſee and 
chuſe wholſome, yea, delicate food; to pro- 
vide ourſelves uſeful, yea, gaudy cloathing, 
and commodious places of habitation and re- 
treat, We can now diſpatch our affairs. with . 
alacrity and pleaſure, go here and there'as our 
occaſion calls us. We can, if need be, ran- 
ſack the whole globe, penetrate into the bowels 
of the earth, deſcend to the bottom of the 
deep, travel to the fartheſt regions of this 
world, to acquire wealth, to increaſe our 
knowledge, or even only to pleaſe our eye and 
fancy. We can now look about us, diſcern 


* fuit perſuaſiſſimum, atheiſmum, quem vocant ſp 
* culativum, h. e,” obfirmatam de deitate in uni- 
© verſo nulla perſuaſionem, habere locum aut inve- 
* niri non poſſe in eo homine, qui vel unius corpo- 
* ris organici, & ſpeciatim oculi fabricam attento 
* animo aſpexerit. Sturm, Exerc, acad. 9. de FI. 
gar. & rat, in epilogo, = * . : 
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and ſhun the precipices and dangers which 
every where encloſe us, and r us. 
And thoſe glorious objects which fill the hea- 
vens and the earth, thoſe admirable works of 
God which every where ſurround us, and 
which would be as nothing to us, without being 
ſeen, do by means of this noble ſenſe preſent 
their glories to us (oo), and fill us with admi- 
ration and pleaſure. But I need not expa. 
tiate in the uſefulneſs and praiſes of this ſenſe, 
which we receive the benefit of every mo- 
ment, and the want, or any defect of which, 
ve lament among our greateſt misfortunes, 
444 Leaving 
(ee) The glorious landſkips, and other object 
that preſent themſelves to the eye, are manifeſtly 
painted on the Retina, and that not erect, but in- 
verted as the laws of opticks require; and is mani- 
_ feſt to the eye from Monſieur Cartes s experiment, of 
laying bare the vitreous humour on the back-part 
of the eye, and clapping over it a bit of white pa- 
. per, or the ſkin of an egg; and then placing the 
fore-part of the eye to the hole of the window. of 
a darkned room. By which means we have a pretty 
landſkip of the objects abroad invertedly painted on 
the paper, on the back of the eye. But now the 
queſtion is, how in this caſe the eye comes to ſee 
the objects ere@;. Monſieur Cartes's anſwer is, 
© Notitia illius ex nulla imagine pendet, nec ex ulla 
© actione ab objeQis veniente, ſed ex ſolo ſitu exi- 
© guarum partium cerebri, © quibus nervi expullu- 
© lant.---- B. g. cogitandum in oculo-----fitum ca- 
< pillamenti nervi optici------ reſpondere & alium 
© -quendam partis cerebri->---qui facit ut anima fiv- 
< gula loca cognoſcat, quæ jacent in reQa, aut qui 
| 41 _ 
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Leaving then this ſenſe, I ſhall proceed to 
the l but more briefly treat of them, 
by reaſon we have ſo ample a ſample of the 
divine art in the laſt, and may preſume that 
the ſame is exerted in all as well as one. For 


© red line; ut ita mirari adit corpora 
© in natural ſitu videri, quamvis imago in oculo 
« delineata contrarium habeat. Dioper..c. 6. But 
our moſt ingenious Mr. Molyneux anſwereth thus g 
The eye is only the organ or inſtrument, it is the 
© ſoul that ſees by means of the eye. To enquire 
© then how the ſoul perceives the object ere, by 
an inverted image, is to enquire into the ſoul's 
© faculties------- But ere& and inverted are only 
© terms of relation to up and down; or farther 
* from, or nigher to the centre of the earth, in 
parts of the ſame thing.------But the eye; or vi- 
* five faculty takes no notice of the internal paſtura 
© of its own parts, but uſeth them as an inſtrument 
5 only, contrived by nature for the exerciſe of fuch 
* a faculty.----Let us imagine, that the eye (on its 
© lower part) receives an impulſe ¶ by a ray from 
the upper part of the object ] muſt not the viſive 
* faculty be neceſſarily directed hereby to conſider 
* this ſtroke, as coming from the top rather than 
the bottom [of the. object] and conſequentiy be 
directed to conclude it the repreſentation of the 
8 * top ? Hereof we may be ſaisfied, by ſuppoſing a 
man ſtanding on his head. For here, - tho" the 
upper parts of objects are painted on the upper 
© parts of the eye, yet the objects are judged to be 
* eret, What is ſaid of ere and reverſe, may be 
* underſtood of ſiniſter and dexter.” — 1 
uafi 25 nov. part I. prep. as. | 
n Vor. 1. Þ 
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a demonſtration of which, let us in the 
next place carry our ur ſerutiny to the ſenſe of 
HFlearing. : 


7 


e 90000 
W 
Of the Senje of of Hearing. IG 
| C Oncerning the ſenſe of Hearing, I ſhalt 


take notice of two things, t Organ, 
the Ear, and its object, Sound. 
I. For the organ, the Ear; 1 ſhalt paſs by 
its convenient number of being double, which 
las in the laſt ſenſe) ſerves for the commadion 
earing every way round us; as alſo a wiſe 
- provifion for the utter loſs or Mak (a) of one 
of the ears. But I ſhall a little inſiſt upon jts 


dnt and its admirable fabrick ard par. 
. | 


(a) 1 preſume it will not be ne to take 
notice here of the admirable, as well as uſeful fa- 
gacity of ſome deaf perſons, that have learn'd to 
ſupply their want of hearing by underſtanding what 
is ſaid by the motion of the Ups. My very inge- 

nious friend Mr. Waller, R. S. Secr. gives this ac- 
count: There live now, and have from their 
birth, in our town, a man and his 'fiſter, each 

* about fifty years old, neither of which have the 
© leaſt ſenſe of hearing, -----yet both of theſe know, 
© by the motion of the lips only, whatever is ſaid 
* to them, and will anſwer pertinently to the queſ- 
tion propoſed to them. The mother told mo 
1 and ſpeak when they 
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© the child ſpake all thoſe little words that 


Chap. III. of the Ear. v 159 
1. It is ſituated in the moſt convenient part 
in body (like as I ſaid the eye 3s) es = 


* 


© were children, but both loſt a 
« which makes them retain their ſpeech ; though 
© that, to perſons not uſed to them, Is a little un- 
© couth-and odd, but intelligible enough.” Phi- 
ſapb. Tranſa#. No. 312, 
Such another Inſtance is that of Mr. Goddy, mi- 
niſter of St. Gervais in Geneva, his daughter. She 
© is now about ſixteen years old : Her nurſe had an 
© extraordinary thickneſs of hearing; at a year old, 
children 


© begin to ſpeak at that age.-----At two years old, 
© they perceived ſhe had loſt her hearing, and was 
6 ſo deaf, that ever fince, though ſhe hears great 
© noiſes, yet ſhe hears nothing that one can ſpeak 
© to her. But by obſerving the motions of the 
© mouth and lips of others, ſhe hath acquired fo 
many words, that out of theſe ſhe hath formed a 
© ſort of jargon, in which ſhe can hold converſa- 
tion whole days with thoſe that can ſpeak her 
«own language. I could underſtand ſome of her 
© words, but could not comprehend a period, for 
it ſeemed to be but a confuſed noiſe. She knows 
© nothing that is ſaid to her, unleſs ſhe ſeeth the mo- 
tion of their mouths that ſpeak to her; ſo that in 
© the night, when it is neceſſary to ſpeak to her, 
* they muſt light a candle. Only one thing ap- 

* peared the ſtrangeſt part of the whole narration; 
She hath a ſiſter, with whom ſhe hath practiſed 
© her language more than with any other: And in 
the night, by laying her hand on her fiſter's 
© mouth, ſhe can perceive by that what ſhe faith, 
* and ſo can diſcourſe with her in the night.* Ni- 


n 4. P. _ 
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near the common ſenſory in the TS givethe 
mora ſpeedy information; in a part where it can 
be beit guarded, and where it is moſt free from 

annoyances and harms itſelf; and where it gives 
tte leaſt annoyance and hindrance to the ex- 
erciſes of any other part ; in a part appropri- 
ated to the 1 uſe of the principal ſenſes, 
in the moſt lofty, eminent part of the body, 

where it can perceive the moſt objects, and re- 
cerve the greateſt information: And laſtly, in 
a part of the neighbourhood of its filter ſenſe 
the eye, with whom it hath peculiar and ad- 
mirable communication by its nerves, as I in- 
tend to ſhew in its proper place, In 8 
then of its ſituation and place in the body, this 
ſenſe is well defigned — contrived, and may 
ſo far be accounted che work of ſome admira- 
Þle artiſt. But, 
2. If we ſurvey its fabrick and 
will appear to be an admirable piece of hs 
divine wiſdom, art, and power. For the ma- 
nifeſtation of which, ler us diſtinQly ſurvey 
the outward and the inward pa of its curious 


cons: 

| 2 ths ths wwe Bars IF ans. abs 
its firaure in all kinds of animals, it muff 
| needs be acknowledged to be admirably art 

{ ficial, it being fo nicely prepared, and huſted 
1 tothe peculiar occaſions of each 'reſpeQive 
animal. Th man (6), it is of a form proj 


0 I; ane ban admire that our moſt eminent 
modern anatomiſts ſhould not agree, whether thers 


be wy muſcles in the outward ear of man or not. 
| 5 Dr. 
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ſor the erect poſture of his body. In birds, of 
a a form proper for flight; not protuberant, 
becauſe that would obilruQ their progreſs, but 


cloſe and covered, to afford the eaſier paſſage 


thro? the air. In quadrupeds, its form is 
able to the poſture, and flower motion of their 


bodies; and in theſe too, various, according 
REP IIS: COSTS In ſome large, 


erect, 


n men 
number; and Dr. Gibſaa makes them to be ſour. 
So alſo doth Monſieur Dionis, and ſo did the ancient 
matomiſts : But Dr. Schelbanmer — denies 
there are any, and ſaith, Seduxit autem reliquos 
© brutorum anatome, in quorum pleriſque tales 
* muſculi plures inveniuntur; putarunt autem for- 
© taſfis ignominioſum homini, f non & his inſtruc- 
* tus eſſet, & minũs inde perſectum animal fore,” 
Schel,de audits, p. 1. c. 1. 7. But Vaſſalua, ho wrote 
vey latoly,. and is very accurate in his ſurvey of the 
car, faith, * . Muſculi auriculz quando- 
* que quatuor, quandoque duo; fed ut plurimim 
© tres adnotantur; & quando folim duo ſe mani- 
* feſtant, tunc unus ex illis duplicato tendine ver- 
fas concham deferri ſolet, Horum muſculorum 
* in numero varietatem non ſolim in diverfis, verum 
etiam in eodem ſubjefto quandoque vidi. Ex - 
„ Qibus differontiis ſubortee ſunt auctorum diſcre- 
© pantie in horum muſculorum numero, & po- 
tu :—.— quod non eveniſſet, f pluries in diverſis 

idem muſculi quæſiti eſſent. Ant. 
Mar. Valſalva de Awr. human. c. 1. 4 6. But Dr. Drake 
thinks ſome of Yalſakva's muſcles the product of 
fancy. Mr. Cowper makes them to be three, one 
auollent, and two Retrahent muſcles. See rat. 
Tak, - P 3 
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their food and habitation, as a protuberant 


_ ĩd tum auditu acutiſſimo, tanquam hoſtium ex- 


ceu armis ad currendum aptis muniſſe videtur. 


part of the ſkull. Round the inſide runs a liti⸗ 


much more from birds; altho I have met with 


ere, and open, to hear the. leaſt approaches 
of dangers (c) ; in others covered, to keep out 
noxious bodies. In the ſubterraneous qua- 
drupeds, who-are forced to mine and dig far 


car, like that of other quadrupeds, would ob- 
ſtruct their labours, and be apt to be torn and 
injured; ſo they have the contrary (4), their 
0 . F E can 


- {s) Inter cztera [animalia aurita] maximẽ ad- 
< mirabilis eſt auris leporinæ fabrica, quod cùm t- 
midiſſimum animal fit, & prorſus inerme, natun 


© ploratore ad prieſentienda pericula, tum pedibus 


A. Kircher*s Pbonurg. I. 1. 4 7. Technaſ. 2. 
- (4) Moles have no protuberant ear, but only 
round hole between the neck and ſhoulder ; which 
ſituation of it, together with the thick, ſort fur 
that covers it, is a ſufficient defenſative-againſt ex- 
terpal annoyances. The Meatus Auditorius is long, 
round, and cartilaginous, reaching to the under 


ridge, reſembling two threads of a ſkrew ; at the 
bottom whereof” is a pretty inlet leading to the 
drum, made on one fide, with the aforeſaid coch. 
leous ridge, and on the other, with a ſmall carti- 
lage. I obſerved there was Cerumen in the Mearns. 

As to the inner ear, it is ſomewhat ſmgular, and 
different ſrom that of the other quadrapeds, and 


ſome authors that make it agreeable with that d 
birds. There are three ſmall bones only (all hol- 
low) by which the Drum (to uſe the old appell- 
tion) or the Membrana Tympani (as others call wo 
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ears ſhort, lodged deep and backward in their 
head, and patii E | 
and all ſufficiently fenced and guarded. And 
s for inſects, reptiles and the inhabitants of 
the waters, if they enjoy this ſenſe (as there 
s great reaſon to think they do) it may 
bably be lodged commodiouſly under the 
ſecurity and guard, as the ſmelling, or ſome 


other nets. And 
aficth upon the Auditory Nerve. The firſt is the 
Malleus, which hath two proceſſes nearly of equal 


length; the longer of which is braced to the Mem- 
brana Tympani, the ſhorter to the fide of the Drum 
or Os Petrofum z the back part of it reſembles the 


bead and fialk of a ſmall Muſhroom, fuch as are © 


pickled. On the back of the Mallevs lies the next 
ſmall bone, which 'may be called the Incus, long, 
and without any proceſs, having ſomewhat the 
form of the ſhort ſcoop wherewith watermen throw 
the water out of their wherries. To the end of 
this the third and laſt ſmall bone is tacked by a very 
tender brace. This little bone bears the office of 
the Stapes, but is only forked without any baſe. 
One of theſe forks is at one Feneſtra or Foramen, 
the other at another; in which Feneſtræ 1 appre- 


- kend the forks are tacked to the Auditery Nerve. 


Theſe Feneſtræ (equivalent to the Feneſtra Ovalis, 
and Rotunda in others) are the inlets into the Coch- 
lea and Canales Semicirculares, in which the Audi- 
toty Nerve heth. The Semicircular Canales he at 
a diſtance ſrom the Drum, and are not lodged (as 
in other animals) in.a ſtrong, thick body of bone, 
but are thruſt out, within the ſkull, making an An- 
trum, with an handſome arch leading into ir into 
N eee © "BS 8 


ii ͤ Gd Ear, Book IV. 
And moreover, as the form of this organ 
is various in various animals, ſo in each of 
; > its ſtructure is very curious and obſery. 
able, being in all admirably contrived to col - 
lect the wandering, circumambient impreilions 
and undulations of found, aud convey them 
to the ſenſory within. If I ſhould run over 
the ſeveral Genera of animals, we might find 
2 - notable proſpect of the handy-work of 
God (0), even in this ſo inconſiderable a par 


— — 


W 


— 


D . . ]˙ 1 ˙ 9 o—— 
en 


OO IG — —- 


—ͤ—ñ—ñ—ꝙ— — — 


— CHD 


T_T ENS 


be Ro gn a being faſten'd to the 

Membrana Tympani, and the Incus to the back of 
the Malleus, and the top of that to the top of the 
Stapes, and the forks or branches of the Stapes to 
* . the Auditory Nerve, I obſerved that whenever 1 
moved the membrane, all the little bones were at 
the ſame time moved, B 
tory Nerve thereby afetted alſo. 

IL hope the reader will eule me for being 8 
particular in this. organ only of the Mole, a deſpiſed 
e 
as its life is different from that of other 
F vos tee which ton ii-ndnty be chat] have 

larged on this part differing from that of others, and 
which no body that I know of, hath taken much 
notice of, and which is not diſcoverable without 
great patience and application; and partly becauſe 
by comparing theſe obſervations with boot vii. cbhap.a. 
note (d), we may judge how the ſenſe of hearing is 

performed. . 


_=_ Among many varieties, both in the inner 
* and outer car, thoſe which appear in the paſſage 


to the rock bone, are remarkable. For in an 
that perches on a tree or beam, _—_ 
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of animals. But I ſhall only carry my fur- 
vey to that of Man. And here the firit 

that offereth itſelf to our view, is the Helix, 
with its tortuous cavities, made to ſtop, and col- 
Et the ſonorous undulations, to give them a 
gentle circulation and refraction, and ſo con- 
rey. them to the Concha, or larger and more 
capacious round cell at the entrance ofthe ear. 
And to bridle the evagation of the found, 
when arrived ſo far, but withal not to make 
a confuſion thereof, by any dilagreeable re- 
percuſſions, we may take notice of a very cu- 
nous proviſion in thoſe little protube 

called the Tragus, and Antitragus of the out- 
ward ear, of a commodious form and tex- - 
e — = 


e beneath her, it is produced 
© farther out above than it is below, ſor the better 
reception of the leaſt ſound, But in a Fox, that 
©{couteth underneath the prey at rooſt, it is for. 
* the fame reaſon produced farther out below. In 
© a Pole-cat, which hearkens ſtrait forward, it is 
© produced behind, for the taking of a forward 
© ſound. Whereas i in a Hare, which is very quick 
* of hgaring, and thinks of nothing bit, being pur- 
* ſued, it is ſupplied with a bony tube, which as a 
E * natural otocauſtick, is ſo directed backward, as. 
receive the ſmalleſt and moſt diſtant found 

that Contes behind her. 'Grew's "Coſmalag.. . 


1 I, 6.5. 8 6. 
OO The 2 of the Trazus and Antitragus, 


& foſter than that of the Helix, which ſerveth 


gently to blunt, but ; forcibly to repel the . in 
the Concha. 5 
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The great convenience and benefit of this 
form and contrivance of the outward ear, is 
 fufficiently manifeſt by the want thereof, 
which cauſeth a confuſion in the hearing 
* with a certain murmur, or ſwooing, like 
; the fall of waters (g). 
Another wiſe proviſion: of the Creator, 
in the ſubſtance of the outward ear. which i 
ea the ſitteſt for this e. = 
(as an ingenious anatomiſt (5) obſerves) : © 
it had bone, it would have been * 
« bleſome, and might, by many acci 
© have been broken off: If fleſh, it wo 
© have been ſubje& to contuſion. But indeed 
a worſe conſequence than this would have en- 
ſued ſuch a ſoftneſs as that of fleſh, and that 
is, it would neither have remained expanded, 
neither would it ſo kindly receive and circu- 
1 the ner but 8 or * 
into the in organ. But 
being * and curiouſly ſmooth and tor- 
Wo. unds find an eaſy paſſage, with 2 
regular — and alten: As 9 4 
00 br. Gibſes's Anatoniy, Bs 22. | book bee 
Thoſe whoſe ears are cut off, have but a con- 
_ © fuſed way of hearing, and are obliged either to 
© form a cavity round the ear with their own hands, 
© or elſe to make uſe of a horn, and apply the end 
Lot it to the inner cavity of the ear, in order do 
© receive the agitated air. Tis likewiſe obſerved, 
chat thoſe whoſe ears jut out, hear better than 
© flat-cared, n * 1 1 
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ſtand at about twenty - five yards diſtanee from one 
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well · built arch, grotto, or muſical inſtrument, 
which magnify and meliorate ſounds; and 
ſome of which convey even a whiſper to. — 
large diſtance (i): But from the N 
nr. 


2. To 


0 It would naufeate the reader to reckon up 
the places famed for the conveyance oof whiſpers, 
ſuch as the priſon of Diony/ius at Syracuſe, which is 
faid to increaſe a whiſper to a noiſe 3; the clapping 
one's hands to the ſound of a cannon, &c. Nor the 
AqueduRts of Claudius, which carry a voice fixteen 
miles, and many others both ancient and modern. 
If the reader hath a mind to be entertained in this 
way, he may find enough in Kircher's Phonargia, 
But it may not be irkſome to mention one or two 
of our own in England. Among which, one of the 
moſt famed is the Whiſpering-Place -in- Glovegfer 
Cathedral, which is no other than a gallery above 
the eaſt- end of the choir, leading from one fide 
thereof to the other, It conſiſteth (if I miſtake not) 
of five angles and fix ſides, the middlemoſt of 
which is a naked, uncovered window, looking inte 
a chapel behind it, I gueſs the. two” whiſperers 


another. But the Dome of St. Pauls Londen, is a 
more. conſiderable Whiſpering-Place, where the 
ticking of a watch (when no noiſe is in the.ſtreets) 
may be heard from ſide to ſide; yea, a whiſper may 
be ſent all round the Dome. And not only in the 
gallery below, but above upon the ſcaffold, I tried, 
and found that a whiſper would be carried over 
one's head round the top of the arch, notwith- 
ſanding there is a large opening in 9 of 
5 nnen : 
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2. To the mward part of this admirable 
organ. And here we find the moſt curiom 
and artful proviſion for every emergency anl 
occaſion. The Auditory Paſſage, in the fir 
place, curiouſly tunnelled, and artfully turned, 
to give ſounds an eaſy paſſage, as well asa 
entle circulation and refraction; but Withal, 

Jo as to prevent their too furious ruſhing in, 
and aſſaulting the more tender parts wichin. 
And 8 it is neceſſary that thy 
paſſage ſhould be always open, to-be upon the 
| — of therefore de —— the 1 
of noxious inſects, or other animals {whe are 
apt fo make their retreat in every little hold 
nature hath ſecured this paſſage (/) with a bitte 
- ä 3 Sr nauſeom 


_ (© © Auditus autem ſemper patet: ejus enin 
© ſenfu etiam dormientes egemus : A quo cum ſo- 
nus eſt acceptus, etiam E ſomno excitamu, 
© Flexuoſum iter habet, ne quid intrare poſſi, $ 
< ſimplex, & direQum pateret; proviſum etiam 
ut fiqua minima beſtiola conaretur irrumpere, 8 
< ſordibus aurĩium, tanquam in viſco, inhæreſceret. 

Cic. de nat. deor. I. 2. c. 57. 1 
It deſerves a particular remark here, that in in- 
fants in the womb, and newly born, the Meats 
Auditorius is ſhut up very cloſely, partly by tas 
conſtriction of the paſſage, and partly by a glut- 

nous ſubſtance, whereby the Tympanum is gu 

againſt the water in the Secundine, and againft the 

injuries of the air as ſoon as the infant is born. 
() It is remarkable that in moſt, if not all am. 
mals, whoſe ears are tunnelled, or where the Me. 
atus Auditorjus is long enough to afford harbour 
: | 8 2M 


1 
9 4 
. 
U ; 
£ ef 
11 
1 4 
4 * ö 
1 ö 
7 
- k : 
#114 
4:8 
. 
” 1 
419 is 
% 
'- if 
4 ; 
. f 
.. 
.* 
5 £S 
1 
1 


nauſeous extrement (m) afforded from the 
glands (z) appointed for that purpoſe. 
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From hence let us approach the moſt inward 
parts, in which we ſnall ſee ſtrokes of the moſt 
exquiſite art. To paſs over the innate air, 


thit 


to e or ie inſeRs z that, I ſay, in the 
ears of ſuch, Ear-wax is conſtantly to be found. 


But in birds, whoſe ears are covered with 
and where the Tympanum lies but a little way 


within the ſkull, no Ear-wax is found, becauſe. 
none is neceſſary to the ears ſo well guarded, and 
to little tunnelled. 

(er] The Ear-wax was thought, by the old ma- 
tomiſts, to be an excrement of the brain: Humor 
© biliofus à cerebro expurgatus, the Bartbolines ſay 
of it, J. 3.c 9. But as Schelhanmey well obſerves, 
© Nil abſurdius, quam cerebri excrementum hoe 
ſtatuere. Nam & ratio nulla ſuadet, & in cere- 
© bro fieri excrementunt tale credamus: =====NEqUE 
© viz patent per quas ab eo ſecluſum in meatum 
auditorium poſſit inde penetrare. As to its taſte, 
Caſſerius gives inſtances of its being ſweet in ſome 
creatures, But Schelbammer ſays, © Ego verd ſem - 

per, cum amaritie aliquid dulcedinis in illo de- 

* prehendi.* Vide Schel. de audit. p. 1. c. 2. C 10. 
But I could never diſtinguiſh any ſweetneſs in it, 
but think it inſipid mixed with a bitterneſs. 

(2) © Cerumina amara arteriolis exudantia,” 
Willis de anim. Brut. par. 1. c. 14. In the ſkin--- 

are little slands, which furniſh a yellow and bit- 
* ter humour.” Moenfiexr Dionis's dem. 18. An 
handſome cut of thoſe Glandulæ Ceruminofe is in 
Dr. Drake, from — | 

Vor. I. 
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that moſt authors * (9) (becauſe there iz 


3 hath an healing quality, and may be accounted 


| {talked of much by moſt authors on this. ſub jech 


like motion of the throat, the paſſage is opened, we 


| ex pulmonib us. "= 
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no 


Pliny attributes a great virtue to the 2 
© Morſus hominis i inter aſperrimos numeratur : 
< dentur ſordes ex auribus: ac ne quis ver 
© etiam ſcorpionum ictibus ſerpentiumque ſtatin 
© impoſirz.* Plin. rat. Bi. l. 28. c. 4. And that 


ſam, 1 myſelf have experienced, 
(e) That there is ſuch a thing as the innate. air 


Shclhavener very Juſtly, I think, denies ; by reaſon 
there is a paſſage into the inner ear, from the throat, 
through which the innate air may paſs out, and the 
outward air enter in. Fide Par, Alt. p. 2. c. 1. 1 
When by topping our breath, and ſtraining, we 
force the external air into the ear, it may be heart 
ruſhing in; and if much be forced in, it may be 
felt alſo to beat againſt the Tympanum. When 
the paſſage to the throat is by any means ſtopped 
as by a cold in the head, &c. the hearivg.thereby 
becomes dull and blunt; by reaſon the cormmynics 
tion between the outward and inward air is ob 
ſtrudted: but when by ſtrong ſwallowing, or ſud 


perceive it by a ſudden ſmack or erack, and we im 
mediately hear very clearly; the load of feculen 
air being, at that time diſcharged from. the ir 
ner ear. 

It is a with proviſion, that the paſſage for the 2 
into the ear, is from the throat; Ut non ſtatin 

« quivis aer externus irrumpere queat (as Sthet 
© bammer ſaith, Par. wht. c. 4. 5 $.) ſed nonnihi 
f immutatus, ac temperatus, calore ex medio ven- 
© tre expirante ; imo fortaſſis Kon. — ny nii 


Chap. III. Of the Ear. 8 
no ſuch) the paſſage to the palate (y), and their 
no IN uſes, with divers other curious things that 
Ax ; might be named ; let us ſtop a little at the 
me- part containing, the reſt, namely the bone ( 
tur, The particular texture and hardneſs of v hi 
atim W above other bones of the body, is very fe- 
bv —"— 3 age: it ſerves not * 
[| . 


>. Air a Fallikve hath given us a more Securste de- 
ec) ſeription of the Tuba Euſtachiana, or Paſſage to 
zaſon I the Palate, than any other author; to Whom" 1 
roat, fl therefore refer, De aur. human. chap. 2. G16. Cc. 
d the BY The chief uſe hereof, he thinks, is to give way 
dato the inner air, upon every motion of the Mem- 
yn I brana Tympani, the Malleus, Incus; and — 
hear This paſſage if it be ſhut up, deafneſs enſuts : 
y be which he gives two inſtances : — — 
Nhen BY who loſt his hearing by a polypus in the noſe reachi- 
pped I ing to the Uvula x the other a yeoman, labouring 
ered) with an ulcer above the left fide of the Uvula': 
nice Which when he ſtopped with a tent dipped in me- 
ob dicine, he loſt his hearing in the left car, and re- 
r ſud neee 
d, vn c. 5. F. oy: 
e im (9) "Ou petrofum] ex quo interioes Labyrinth] 
ulen BY © cavitatum parietes conflati ſunt, | 
e in. mum, necnon maxitne cpmpactum. ©" ace 
— natura ita comparatum eſſe videtur, ut materia 
© #therea ſonorum objectorum impreſſionibus o- 
* nuſta, dum prediQis impingitur parietibus, nihil 
* aut ſaltorn fere nihil motüs ſui amittst, atque aded 
um qualem ab objectis ſonoris accepit, talem 
* communicet ſpiritui animali contento intra ex- 
* panſiones rami mollioris nervorum auris. Dr. 
" * * Trani. 
25 . 
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ſubſtantial guard to the ſenſory, but alſo to 
oppoſe the impulſes of the ætherial matter, 
that there may be no loſs nor confuſion in the 
ſound ; but that it may be convey'd regularly, 
and entirely to the auditory nerves.  _ 
Ihe next-part I ſhall take notice of, may 
be that fine membrane called the T ympanam, 
or Membrana Tympani (-), with its inner 
membrane (s) ; together with the four little 
(r) The Tympanum of the ear, or, as Faſ2kor 
and the moderns, the Membrana Tympani; wat 
taken notice of as early as Hippocrates's time. In 
birds, it is ſtrained towards the "outward parts; 
in other animals towards the brain, -or inner parts. 
Monſieur Dionis ſaith, It is not equally faſtened 
© to the whole circumference of the bony cifcle; in 
<. which it-is inchaſed ; for on the upper ſide it hath 
< a free diſengaged part, by which ſome” can give 
vent to the ſmoak in their mouth. Demonſiy. 8. 
'That there is ſome paſſage I doubt not, but T queſ- 
tion whether Monſteur Dionis ever ſaw the diſen- 
gaged part he mentions. I OO EY 
ſearched divers ſubjects, and do not remember to 
have ſeen any ſuch paſſage; and I perceive it 
eſcaped the diligent Scbelbammer's eye. Valſalva 
alſo, by injecting in through the Tuba Euſtachiana, 
could not-force any liquor into the Meatus Audito- 
rius ; but yet he imagines he found the paſſage out 
in another place of the drum, in ſome morbid, and 
one found head. Valſalv. de aur. bum. c. 2. §8. 
Mr. Cæruper alſo affirms there is a paſſage by the 
upper part of the membrane. Azar,- ap. fg. 8. 
- (4) Dr. Vieuſſens, before-named, diſcovered a mem- 
brane, enuiſſimæ raræque gdmddum texture 
I - 2 I | 5 


intra 
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appendent bones (e, and the three inner 
muſcles to move them, and adjuſt the whole 


e to the i — 


« intra cavitatem i 1, 4 hs 
Whoſe uſe he ſaith is, 2. —— ja- 
© nuam impedit ns naturalis puriſſimus ac ſubtiliſ- 
* fimus aer intra cavitates----communicationem---= 
© habeat cum aere crafſo. 2. Labyrinthi baſin ca- 
C lefacit, Cc. ubi ſupra. Probably this double 
membrane may be f or after the ſame manner. 
as it is in the Tympanum of birds: Of which fe 
my Obſervations in b vii. chap. 2. note (d). 
W The four little bones being treated of by alb 
that have concerned themſelves about this ſenſe of 
hearing, ſince their diſcovery, I ſhall take notice of 
only two things concerning them. 1. The diſco- 
very of them is wholly owing to the diligence and 
ſagacity of the latter ages; of which Sha/bammer 
gives this account from Fallopizs: He officula. 
* antiquis anatomicis-----ignota fuere ; primuſque 
© qui in lucem produxit [Malleum & Incudem} 
* fuit Jac. Carpenſis ; primus quoque procul omni 
dubio anatomicæ artis, quam Veſalius poſtea. 
* perfecit, reſtaurator. Tertium [Stapedam] in- 
„ Yenit ac promulgavit primus Joh. Phil. ab In- 
* Sraſfia, Siculus, Philoſophus, ac Medicus doctiſſi- 
mus. Quartum, 'Thomi Bartholino teſte, viro 
longs celeberrimo, Fran. Sylvio debetur.' Schel. 
ubi ſupra, cap. iii. F 9. 2. Their Difference in 
animals : In Man and Quadrupeds, they are four, 
curiouſly inarticulated with one another ; with an. 
external and internal muſcle to draw, or work them, 
in extending or relaxing the Drum; but in Foul 
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to hear all manner of founds, = N 
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7 ſolum EINE: eſt l good mobilis, que in 
< tympanum videtur terminari. I. ib. & 8. Co- 
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jumellam fors appellaveris: Bae: enim eſt & ſub- 
<'titfimum, baſi innitens latiori, rotundæ. Huic 
< adnexa eſt cartilago valde. In the ears of all the 
< Fowl that I could examine, I never found any 
more than one bone, and a cartilage, making a 
© Joint with it, that was eafily moveable. The Car- 
< tilage had generally an Epiphyſe, or two, one on 
< each fide.-----The bone was very hard and fmall, 
4 THY at The end of it a broad plate, of the Came 
© ſubſtance,” very thin, upon which it reſted, as on 
<-irs baſis. Dr. Al. Moulen i Phil. Tranſ. N 100. 
Theſe are the moſt material things I find ob- 
ferved by others, concerning the ears of fowls, and 
ſome of them hardly, I believe, obſerved before, 
To which I ſhall ſubjoin ſome other things I have 
moyſelf diſcovered, that I preſume eſcaped the eyes 
of thoſe moſt curious and inquiſitive anatomiſts, of 
which ſee the laſt cited book vii. chap. 2. note (d). 
( © Videtur quod tympanum auditionis inſtru- 
N mentum præliminare, & quaſi præparatorium fu- 
_ © erit, quod ſoni impreſſionem, ſive ſpecies ſenſi- 
<- bites primo ſuſcipiens, eas in debita proportione, 
N apta conformitate, versũs ſenſarium, quod ad- 
© huc interius ſitum eſt, dirigat: ſimili officio fun- 
«- gitur reſpectu auditũs, ac tunicæ oculi pupillam 
c conftituentes, reſpectu viſũs; utræque membra- 
<- nz, ſpecies ſenfibiles refringunt & quaſi emol. 
Hunt, eaſque ſenforio non nifi proportionatas tra- 
<.dunt,' cui nudo fi adveniant, teneriorem ejus cra- 
£-fin facile lædant, aut - obruant. Revera tympa- 
num non audit, * meliori tutiorique auditioni 
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From this region of the Tympanum, I 
* confort, Si hæc pars deſtruatur, ſenfio adhuc 
aliquamdiu, rudi licet modo, peragi poſſit; quippe 
* experiments olim in cane facto, &c.---- Janitoris 

* officio ut tympanum rectè defungi poſſit, expan- 
© ſum ejus pro data occaſione ſtringi, aut relaxari 
< debet, veluti nimirim oculi pupilla---Quapropter 
© huic auris tympano, non ſecus ac bellico, machi- 
\ nz five tæniæ quædam apponuntur, quæ ſuper- 
© ficiem ejus modo tenſiorem,, modd Iaxiorem red- 
© dant : hoc enim efficiunt tria officula, cum muſ- 
© culo, &c.“ Willis de Anim. brut, cap. 14. 

For this opinion of Dr. Willis, Dr. Schelkammer is. 
very ſevere upon him, deriding the refractions he 
ſpeaks of; and therefore ſeriouſly proves that they 
are the humours, not tunicks of the eye, that re- ; 
fra the rays of light ; and then jeeringly demand- 
eth, Whether the ſonorous rays are refracted by. 
paſſing through a different Medium? Whether 
the convexity or concavity of the Drum collects 
thoſe rays into a focal point, or ſcatters them? &c. 
And then faith, * Ob has rationes à clariſſ. viri, aas 
de re medicl præclarè meriti, ſententia non poſ- 
© ſumus non eſſe alieniores; in quo uti ingenium 

© admiror, quoties medicamentorum  vires, aut 

© morborum cauſas explicat, fic ubi forum ſuum 
© egreſſus, philoſophum agit, ac vel partium uſum, 
vel chymicarum rerum nathram ſcrutetur,. ejus 
haud ſemel non modd judicium deſidero, verum 
aliquando etiam fidem.” This is ſo ſevere and unjuſt 
a cenſure of our truly famous countryman (a man 
of known probity) that might deſerve a better an- 
ſwer ; but I have only time to ſay, that although 
Dr. Sees hath out- done all that wrote beſore 
him, in his book de Auditu, and ſhewed himſelf a 
man 


— 
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man of learning and induſtry ; yet as our country. 
mas wrote more than he (though perhaps not free 
from errors too) ſo he hath manifeſted himſelf to 
have been as curious and ſagacious an anatomiſt, as 
great a philoſopher, and as learned and ſkilful a phy- 
| fician, as any of his cenſurers, and his reputation 
for veracity and-integrity, was no leſs than any of 
theirs too. But after all this terrible clamour, 
Dr. Schelbammer prejudicately miſtaketh Dr. Willis's 
meaning, to ſay no worſe, For by © utreque mem. 
© branz refiingunt,* Dr. Fils plainly enough, I 
think, means no more than a reſtriction of the in- 
greſs of too many rays; as his following explica- 
tory words manifeſt, wiz. refringunt, & quaſi 
©-emolliunt, eaſque ſenſorio non nifi proportionatas 
© tradunt.” But indeed Dr Scbelbammer hath ſhewn 
himſelf a too rigid cenſor, by making Dr. Wilks 
_ ſay, the Ear-drum hath ſuch like braces as the War- 
_ drum; viz. © Quod porrd de machinis ſeu tzniis 
< tympani bellici adducit, dicitque idemin tympano 
© auditorio conſpici, id prorſus falſiffimum eſt. I 
wonder Dr. Schelbammer did not alſo charge Dr. Wil- 
lis with making it a porter, fince he hath in the 
ſame paragraph, * Junitoris officio, c. But Dr. 
FWillis's meaning is plain enough, that the little bones 
and muſcles of the Ear-drum do the ſame office in 
ſtraining and relaxing it, as the braces of the War- 
drum doin that. And conſidering how curious and 


ſolemn an apparatus there is of bones, muſcles and 
joints, all adapted to a ready motion, I am clearly. 


of Dr. Willis's opinion, that one great uſe of the 
Ear-drum is for the proportioning ſounds, and that 
by its extenfion and retraction, it correſponds to 
all ſounds, loud or languid, as the pupil of the eye 
doth to ſeveral degrees of light : and that WW 
no other than ſecondary uſes aſſign'd by Dr 
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hammer, as the principal or ſole uſes of keeping out 
the external colder air, duſt, and other annoy ane; 
but eſpecially that, Ob ſolius aeris interni potiſſi- 
mum irrumpentis vim, hune motum tympani 20 
© mallei eſſe conditum, ut cedere primùm, deinde 
* ſbbi reſtitui queat; as his words are, P. *. 
6. 6. 8 13. 8 
It LN wy improbable thought of Rehault, © Nos 
© attentos præbere, nil aliud eſt, niſi Tympanum, . 
© ubi ita opus eſt ſacto, contendere aut laxare, & 
© operam Firs ut illud in ea poſitione intentum. ter, 
in qui tremulum aeris externi motum commodiſ- 
© fims l flit.* Roh, Phy. p. 1. c. 26. 48. 
The hearing of deaf perſons more eaſily by means 
of loud noiſes, is another argument of the uſe of. 
the ſtraining or relaxation of the Tympanum in 
hearing. Thus Dr. Willis (uli ſupra) Accepi olim &. 
* viro fide digno, ſe mulierem noviſſe, que licet - 
ſurda fuerit, quouſque tamen intra conclave tym 
:  panum pulſaretur, verba quævis clarè audiebat 2 
quare maritus ejus tympaniſtam pro ſervo do- 
meſtico conducebat, ut illius ope, colloquia in- 
©'terdum cum uxore ſui haberet. Etiam de alio , . 
< ſurdaſtro mihi narratum eſt, qui prope campanile 
5 degens, quoties una plures campanæ reſonarent, . 
* vocem quamvis facile audire, & non alias, potuit. a 
Abſciſſo muſculo [procefſus majoris'mallei] in 
recenti aure, relaxatur [tympani .membrana]* 
Valſalv. de Aur. bum. c. 2. 5. | 
Upon conſidering the great difference i in authors 
opinions, about the uſe of the parts, and man- 
ner how hearing is performed, as alſo what a cu- 
rious proviſion there is made in the ear, by the four 
little bones, the muſcles, membrane, Sc. I was 
minded (fince I penned this note) to make enquiry. 
"MIA into this part,, and 1 to rely upon aut ho- 
Nity. 
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might pals to that of the Labyrinth (, and 
therein ſurvey the curious and admirable ſtrue- « 
tare of the Veſtibulum, the Semicircular Ca- 
nals (x), nd Cochlea ; ne uy 
cial 

rity. n ſearch of various ſub- 
jects, I find we may give as rational and eaſy an 
account of hearing, as of ſeeing, or any other ſenſe; 
28 I have ſhewn in my laſt cited note (d), book vii. 
chap. 2. with relation to birds. And as to men 
and beaſts, the caſe is the ſame, but the apparatus 
more complex and magnificent. For whereas in 
birds, the auditory Netve is affected by the impreſ- 
fions made on the Membrane, by only the inter- 
mediacy of the Columella ; in man, it is done by 
| the intervention of the four little bones, with the 
muſcles acting upon them; his hearing being to be 
adjuſted to all kinds of ſounds, or impreffions made 
upon the Membrana Tympani, Which impreſſions 
are imparted to the auditory Nerve in this manner; 
viz. ö 
the Malleus upon Incus, and the Incus upon 
thy Os Deblentare and Saper ; and the Stapes upon 
the auditory Nerve: For the baſe of the Stapes (the 
ſame as the Operculum in birds) not only covers 
the Feneftra Ovalis, within which the auditory 
Nerve lieth, but hath a part of the auditory Nerve 
ſpread upon it too. It is manifeſt that this is the 
true proceſs of hearing; becauſe if the Mem- 
brane be mov'd, you may ſee all the bones movg 
at the ſame time, and work the baſe of the Stapes 
up and down in the Feneſtra Ovalis, as I ſhewed 
in this chapter, note (d), concerning the Mole; 
and as it may be ſeen in other cats carefully opened, 
if the parts remain i= fits, . 
. (w) I do not confine the Labyrinth ts the Cana- 
les ä or any other part, as the elder 
ana 
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ficial gyrations, and other ſingular curioſities 


obſervable in the two latter. | 
But I ſhall not expatiate on theſe recluſe 

; only there is one ſpecial contrivance 

of the nerves miniſtring to this ſenſe of hear- 
ing, which muſt not be by ; and that is, 
the branches of one of the auditory Nerves (y), 


anatomiſts ſeem to have done, who by their erro- 
neous and blind deſcriptions ſeem nor well to have 
underſtood theſe parts; but with thoſe much more 
curious and accurate anatomiſts, Monſieur de Ferney, 
and Dr. Yalſakva ; under the Labyrinth, 1-compre- 
hend the Canales Semicirculares, and the Cochlea, 
together with the intermediate cavity, called 

(x) In the ſemicircular Canals, two. things de- 
ſerve to be noted. 2. That the three canals are of 
three different ſizes, Major, Minor, and 
2. Although in different ſubjeQs they are frequently 
different, yet in the ſame ſuhject they are conſtantly 
the ſame, the reaſon of all which, together with 
the uſes, Yalſakva ingeniouſly thinks is, that as 2 
part of the tender auditory nerve, is lodged in theſe 
canals, ſo they are of three fizes, the better to ſuit 
all the variety of tones ; ſome of the canals ſuiting 
ſome, and others, other tones. And although 
there be ſome difference as to the length and fize of 
theſe canals, in different perſons, yet leſt there 
ſhould be any diſcord in the auditory organs of one 
conformity to one another in one and the ſame man. 
Vide Valfal. ubi ſupr. c. 3. © 7. and c. 6.44, 9. - 


(y) © Hic poſterior nervus extra cranium. dela. 
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ſpread partly to the muſcles ef the ear, 
partly to the eye, partly to the tongue and 
Inſtruments of ſpeech, and inoculated with 
the nerves to go to the heart and brezft, 
Ey which means there is an admirable and uſe. 
ful conſent between theſe par:s of the body; 
it being natural for moſt animals, upon the 
hearing any uncouth ſound, to erect their can, 
and prepare them to catch every found; to 
open their eyes (thoſe con!ant faithful cen: i 
nels) to ſtaud upon their watch; and to be 
ready with the mouth to call out, or utter 
what the preſent occaſion ſhall dictate. And 
accordingly it is very uſual for moſt animals 
when ſurpriz d and terrify'd with any noite, 
prefen:] y to ſhriek and cry out. 

But there is beſides this, in man, 8 
great uſe of this nervous commerce between 
the ear and the mouth; and that is (as one of 
the bel. anhang on | this ſubject expreſſeth it) 

ws <5 .  *6 TY 


3 parhoticis—-——Irlerviont. Primus----- muſculi; 
w * auris impenditur. Proculdubio hujus actione et- 
itur, ut animalia quzvis, a ſubito ſoni impulſu, 
. | + ures quaſi ſonum nimis citd tranſeuntem capta- 
_ ©. turas erigant. Ramus alter-----verſus utrumque 
c oculi angulum ſurculos emittit : pui muſculis pal. 
© pebrarum attollentibus inſeruntur; quorum cer 
munus eſt ad ſubitum ſoni appulſum oculos con- 
© feſtim aperire, eoſque velut ad excubias vocare.--- 
'© Fertius----ramus yerſus linguz radicem deſcen- 
© dens, muſculis ejus & offis hyoideos 2 
© ade6que organa quædam voecis edendæ actuat, &c 
Willis” s Cereb, anat. cap, 17. 
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« That (z) the voice may correſpond with the 
* hearing, and be a kind of echo thereof, that 
what is heard with one of the two nerves, 
* may be readily expreſſed with the voice, by 
the 8 of the other. 

Thus uch may ſuſſice to be bid concern- 
ing the organ. Let us 

II. Take notice of the Object of this ad- 
mirable ſenſe, namely, Sound; and fo con- 
clude this chapter. I ſhall not here enquire 
into the nature and properties of ſound, which 
is in a great meaſure intricate, — 2 
zled the beſt naturaliſts: Neither will I 
how this admirable effect of the divine con- 


e may be improved to ae uſes (ea) 


9 Hujuſmodi nervorum n in ho- 


(as) Among the uſes to which the wit of man 
hath employ'd ſounds, we may reckon the inſtru- 


ments uſeful in convocating aſſemblies, managing 
armies, and many other occafions, wherein bells, 


trumpets, drums, horns, and other ſounding in- 
ſtruments are uſed ; the particularities of which it 
would be tedious to recount : As that the biggeſt 


Bell in Europe is reckon'd to be at Exſurt in C man, 


which they ſay may be beard twenty four miles ; 

with much more to the ſame purpoſe. I ſhall there. 
fore only for a ſample take notice of the Speaking 
Trumpet; the invention of which is commonly a- 
ſcribed to our eminent Sir Sammel Mcriand ; but was 
more probably Arb. reer s: at leaſt, he had con- 
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ſes in human life; but my buſineſ 


and pur 
will to ew that this ching. of ſo admin. 


ble 


Kircher in his Pbonurg, faith, the Tromba publiſhed 
laſt year in England, he had invented twenty-four 
years before, and 2 in his Miſurgia; that 


Jac. Albanus Ghibbefius, and Fr. Eſchinardus aſcyihe 


it to him; and that G. Scbottus teſtifieth he had ſuch 
an infirument, in his chamber in the Roman Colley, 
with which he could call to, and receive anſwer 
from the porter. And confidering how fan 
Alexander the Great's tube was, which is ſaid might 
be heard 100 Stadia, it is ſome what ſtrange that no 
body ſooner hit upon the invention, Of this Sten. 
torophonick Horn of Alexander, there is a figure 


- preſerved in the Vatican, which, for curioſity ſake, 


I have froni MVrcber repreſented in fig. III. He faith 
its diameter was five cubits, and that it was ſub 


pended on a ſupporter 
. Speaking Trumpet; and the 


reaſon why it magnifies ſounds, I ſhall refer to 
| Kircher ; eſpecially to Sir Samuel Morland's Tuk 


Stentorophonica, publiſhed in 1672. 


Erghe faith; dertoak cne/of wee wem 
fifteen palms length, along with him to the Mex 


| Exflachignus, where he convocated 2200 perſons to 


prayers, by means of the unuſual Sound, at two, 


three, four, and thee tudes watics difhince, 


With theſe Bellowing-Trumpets, I ſhall join 
ſome Bellowing-Caves for the reader's diverſion, 
Ol. Magnus deſcribes a cave in Finland, near Viburgi, 
called Smellen, into which, if a dog, or other living 


creature be caſt, it ſends forth ſo*dreadful a ſound, 


that knocks down every one near it, For which 


. reaſon they have guarded the cave with high wall 
| EINE EET Vide Ol. Magn. 
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ble matter of ſounds be what it will; either the 
ſhed | atmoſphere (56) in grols, or the ætherial part 


| in Switzerland Kircher ſaith, in the Cucumer-Moun- 
me taim is a pit that ſends out both a dreadful noiſe 
and a great wind therewith ; and that there is a 
well in his country 3000 palms deep, whoſe found 
ten. is equal to that of a great gun. Yide Kirch. Phonurg. 
01. Magnus, ſpeaking of the vaſt high mountains 
ſake of a northern province called Angermann, faith, 
caith Ubi baſes eorum in profundiſſimo gurgite ſtantes, 
ſur. MW © <aſu aliquo, vel propofito nautæ acceſſerint, tan- - 
© tum horrorem ex alta fluctuum collifione perci- 
1 the  piunt, ut nifi precipiti remigio, aut valido vento 
_ - cvaſerint, ſolo pavore fere exanimes fiant, mul- 
Tub „ toque dierum curriculo, ob capitis turbationem, 
© priſtinz mentis, & ſanitatis compotes vix eva- 
s d cant. Habent baſes illorum montium in fluctuum 
in © ingrefſu & regreſſu tortuoſas rimas, five ſciſſuras, 
ns u © fatis ſtupendo naturæ opificio fabcicatas, in qui- 
two, © bus longa voragine formidabilis ille ſonitus quaſi 
* ſubterraneum tonitru generatur. Ol. Magn, 
Join J. 2. c. 4. See alſo chap. xii, 
Jon (55) That the air is the ſubject or Medium of 
urgh, ſound, is manifeſt from the experiments in rarified 
iving and condenſed air. In an unexhauſted receiver, a a 
ſmall bell may be heard at the diſtance of ſome . 
paces ; but when exhauſted, it can ſcarce be heard 
at the neareſt diſtance : And if the air be compreſ- 
ſed, the ſound will be 1 proportionably to 


the 


—- 
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thereof, or ſoniferous particles of bodies, 
as ſome fancy, or whatever elſe the philoſo- 
the compreſſion or quantity of air crouded in, as 1 
have often tried myſelf, and may be ſeen in Mr. 
 Hawhſbee's curious Experiments, 25 97. Alſo his 
xpefiments in Philoſ. Tran ſacb. No 322. 
Neither doth this fucteed only in forced rarefac- 
tions and condenſations of the alr, but in ſuch alſo 
as ate natural; as is evident from David Fredlichius 
in Pavenius, upon the higheſt eminences of Carpa- 
thus, near cr in Hungary, The ſtory of 
Fredlichias is this, Ego menſs Junii 1615, tum 
© adoleſcens; ſublimitatem horum montium, cum 
© duobus comitibus ſcholaribus, experiri volens, 
© ubi, cam in primæ rupis vertice, magno labore, 
< me fummum terminum affecutiim eſſe putarem, 
demum ſefe obtulit alia multo altior cautes, ubi 
< pet vaſta eaque vacillantia ſaxa (quorum unum, 
© fi loco 2 viatore ditti6vetur---- aliquot centena--- 
© rapit, & quidem tanto cum fragore, ut illi me- 
tuendum fit nè totus mons corruat, eumque o- 
© bruat) eni us eſſem, iterum alia ſublimior pro- 
dit, c. donet ſummo vitæ periculo ad ſupre- 
mum cacumen penetraverim. Ex declivioribus 
montibus cum in fubjectas Valles, nil niſi ob- 
c feuram noctem, aut cœruleum quid, inſtar pro- 
fundi activ, quod Yulgo fudum cœlum appellatur, 
© obſervare potui, mihique videbar, fi de nionte ca- 
derem, non in terram, ſed, rectè in ſolum me 
prolapſurum. Nimia enim declivitate, ſpecies 
. © viſibiles extenuatæ & hebetatz fuerunt, Cum 
< yer altiorem montem peterem, quaſi intra nebu- 
© las deiififfimas kerebam.----Et cum non procul 2 
ſummo veErtice eſſem, de ſublimi quieſcens pro- 
© fpext & afimadverti iis in locis, ubi mihi _ 
FR 5 © vide 
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phers may think it. For who but an intelli- 


gent Being, what leſs than an omnipotent and 
infinitely wife God coun contrive and 2 


© yidebar intra nebulas 1408 compactas atque 
© albas ſeſe movere rſubes, ſupra quas, per gliquot 
© milliaria, & ultra terminos Sepuſi commodus mihi 

proſpectus patuit, Alias tamen etiam nubes al- 
« tiores, alias item humiliores, necnon quaſdam . 

«© xqualiter à terri diſtantes vidi. Atque hinc tria 
© intellexi, 1. Me tum tranſiviſſe principium me- 
© diz acris regionis, 2. Diſtantiam nubium a ter- 
© ra, non eſſe zqualem----3. Diſtantiam nubium--- 


© non 72 mill. Ger. ut quidam----ſed tantum dimi- _ 


© diatum mill. Ger, In ſummum montis verticem 
« cum pervenifſem, alio tranquillum & ſubtilem 
© acrem ibi offendi, ut ne pili quidem motum ſen- 
© tirem, cum tamen in depreffioribus ventum vehe- 
© mentem expertus ſim: unde collegi ſummum ca- 
* cumen iſtius montis Carpathici ad mill. Germ. à 
© radicibus ſuis imis exſurgere, & ad ſupremam uſ- 
que atris regionem, ad quam venti non aſcen- 
, * dunt, pertingere. Exploſi in ea ſummitate Sclo- 
* petum : quod non majorem ſonitum primd pre 
* ſe tulit quam fi tigillum vel bacillum confregif- 
* ſem ; poſt intervallum autem temporis murmur 
Prolixum invaluit, inferioreſque montis partes, 
convalles & ſylvas opplevit. Diſcendendo per ni- 
ves annoſas intra convalles, cam iterum Sclope- 
: tum exonerarem, major & horribilior fragor, quam 
* ex tormento capaciſſimo inde exoriebatur : hinc 
* verebar ne totus mons concuſſus mecum corrue- 
ret: duravitque hie ſonus per ſemiquadrantem 
bora, uſque dum abſtruſiſſimas cavernas pene- 
Atraſſet, ad quas ar undique multiplicatus refi- 
* lit,-----In, his celfis montibus, plerumque ningit 
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ſuch a fine body, ſuch a medium, fo ſuſcepti. 
ble of every impreſſion, that the ſenſe of hear. 
ing hath occaſion for, to empower all animals 
to _—_ their ſenſe and meaning to others; 

to 


1 grabigatve card Sſtate, quoties ge in ſub- 


© JeQa & vicina planitie pluit, uti hoc ipſum exper- 
tus ſum, Nives diverſorum annorum ex colore 
& cortice duriore dignoſci poſſunt. Varen. 
Geogr. gen, I. 1. c. 19. prop. ult. 

The ſtory being diverting, and containing divers 
things remarkable, I have choſen to note the whole 
of it pal 3 although ſomewhat long) rather than fingle 

e paſſages only which telate to the diminiſh- 
ing the ſound of his piſtol, by the rarity of the air 
at that great aſcent into the atmoſphere ; and the 


magnifying the ſound by the polyphoniſms or re- 


percuſfions of the rocks, caverns, and other phono- 
camiptick objects below in the mount. 

* But tis not the air alone that is capable of the 

impreſſions of ſound, but the water alſo, as is ma- 

wy eſt by ſtriking a bell under water, the ſound of 

which may plainly enough be heard, but it is much 

duller, and not ſo loud; and it is alſo a fourth 


deeper, by the ear of ſome great judges in muſical 
notes, who gave me their Judgments i in the matter, 
But Mzrfenne ſaith, a ſound made under water, is of 


the ſame tone or note, if heard under water, as 
are alſo ſounds made in the air, when heard under 


water. Vide Merſen. Hydraul. 


Having mentioned the hearing of ſounds under 
water, there is another curioſity worth mentioning, 
that alſo farther proves water to be ſuſceptible of 


the impreſſions of ſound; viz. Divers at the bot - 


tom of the ſea can hear the noiſes made above only 
confuſedly : But, on the contrary, thoſe above can- 
„„ : not 


er 


t- 
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to make known their fears, their wants, their 
pains, and ſorrows in melancholick tones; 
their joys and pleaſures in more harmonious 
notes: to ſend their minds at great diſtances (ce), 
in 


act bear the-divare dela.” ot which an 3 
ment was made, that had like to have been fatal : 
One of the divers blew an horn in his diving bell, 
at the bottom of the fea; the ſound whereof (in 
that compreſſed air) was fo very loud and irkſome, 
that ſtunned the diver, and made him fo giddy, that 
he had like to have dropt out of his bell, and to 
haye been drowned, Vide Sturmii Calleg. cur. Fol. II. 
Tentam. 1. 

(cc) As to the diſtance to which ſound may be 
fent, having ſome doubt, whether there was any 
difference between the northern and ſouthern 
by the favour of my learned and illuſtrious 
Sir Henry Newton, her late Majeſty” s Envoy at N. 
rence, I procured ſome experiments to be made for 
me in Italy, His moſt ſerene highneſs the Great 


tor this purpoſe at Florence, and perſons were ap- 
pointed on purpoſe to obſerve them at Len, 
which they compute is no leſs than 55 miles in a 
ſtrait line. But notwithſtanding the country be- 
tween being ſomewhat hilly and woody, and the 
wind alſo was not favouring, only very calm and 
ſtill, yet the ſound was plainly enough heard. And 
they tell me, that the Leghorn guns are often heard 
66 miles off, at Porto Ferraro; that when the French 
bombarded Genes, they heard it near Lægbera, 90 
miles diſtant ; and in the Meſſina InfurreQtion, the 
guns were heard from thence as far as Angus and 
Hracuſe, about 100 Tralian miles, Theſe diſtances 


being 
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in a ſhort time (44), in loud boations, or to 


expreſs their thoughts near at hand with a 
gentle voice, or in ſecret whiſpers! And, to 


and 


being ſo conſiderable, give me reaſon to ſuſpect, 
that ſounds fly as far, or nearly as far, in the ſou- 
thern, as in the northern parts of the world, not- 
withſtanding we have a few inſtances of ſounds 
reaching farther diſtances. As Dr, Hearn tells us 
of guns fired at Stockholm in 1685, that were heard 
180 Engliſh miles. And in the Dutch war, 1672. 
the guns were heard above 200 miles. Vide Pbil. 
Tranſ. No 113, Alſo there is this farther reaſon of 
ſuſpicion, that the Mercury in the Barometer riſeth 
higher without than within the tropicks, and the 
more northerly, ſtill the higher, which may increaſe 


the ſtrength of ſounds, by note (55). 


(dd) As to the velocity of ſounds, by reaſon the 
moſt celebrated authors differ about i it, I made di- 
vers nice experiments myſelf, with good inſtru- 
ments; by which I found, 1. That there is ſome, 
although a ſmall difference, in the velocity of ſounds, 
with or againſt the wind ; which alſo is, 2. Aug- 
mented or diminiſhed by the ſtrength or weakneſs 
of the wind. But that nothing elſe doth accelerate 
or retard it, not the differences of day or night, 
heat or cold, ſummer or winter, cloudy or clear, 
barometer high or low, &c. 3. That all kinds of 
ſounds have the ſ:m2 motion, whether they be loud 
or languid, of bells, guns, great or ſmall, or any 
other ſonorous bedy. 4, That they fly equal ſpaces 
in equal times.  Fifthly and laſtly, that the mean 
of their flight is at the rate of a mile in 9 half ſe- 


conds and a quarter, or 1142 feet in one ſecond of 
time. Vide Phil, Tranſ. ih. 


and indulgent Creator, could form ſuch an 
oeconomy, as that of melody and muſick is: 
That the Medium ſhould I faid) fo readily 
receive, every impreſſion of ſound, and convey ' 
the melodious vibration of every muſical ſtring, 
the harmonious pulſes of every animal voice, 
and of every muſical pipe; and the ear be as 
well adapted, and ready to receive' all theſe 
impreſſions, as the Medium to convey them: 
And laftly, that by means of the 0 — 2 
ment, and inoſculation of the audit 

before- mentioned, the orgaſms of the fpinis „ 


ſhould be allay d. * 


mind, in a * meaſure alice and filled): k 


Or, 


(ee) Timothy a mußclan could excite Ae the 


Great to arms with the Phrygian ſound, and allay 
his fury with another tone, and excite him to mer-. 
riment. 80 Ericus king of Deninark, by a certain 
muſician, could be driven to ſuch a fury, as to kill 
ſome of his beſt and moſt truſty ſervants. More of 
this power of muſick over of affeQions, may be 
ſeen in A, Kirch. Phonurg. bib 2. 1. Alo in 
Is, Voſſius de Poematum cantu, & Rythmi ' virides. 
And not only upon the affections, but alſo on the 


parts of the body, muſick is able to exert its force, | 


as appears from the Gaſcoigze knight, © Cui Phor- 

* mingis ſono audito veſica ſtatim ad urinam red- 
* dendam vellicabatuf. Such another we have in 
A® 1, Epbem, nat. curioſ, obferv. 134. Alſo Mor- 
hoff de Scyth, witr. per cert. buman. vocis ſonum fraflo 2 
where there is not only the account of the Dutch- 
man at Amſterdam, one Nich, Peter, that brake 
romer-glaffes with the ſound of his voice; but alſo 
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Or, to expreſs it in the words of the laſt cited 
famous 


Gers other inſtances of the powers and effects of 
ſound, 'But to the ſtory of the Gaſcoigne knight, 
Mr. Boyle, from Scaliger, adds a pleaſant paſſage, 
That one he had diſobliged, to be even with him, 
cauſed at a feaſt, a bag-pipe to be played, when he 
was hemmed in with the company ; which made 
the knight be-piſs himſelf, to the great diverſion of 
all then preſent, as well as confuſion of himſelf, 
Boyle's Eſſay of the effe# of lang. motion, In the ſame 
book are other matters that may be noted here, 
One whoſe arm was cut off, was exceedingly tor- 
mented with the diſcharge of the great guns at ſea, 
although he was at a great diſtance on land. And 
' a great ſhip-commander obſerved his wounded 
men, with broken limbs, ſuffered in like manner 
at the enemies diſcharges. An ingenious domeſtick 
of his own would have his gums bleed at the tear- 
Ing of brown paper. And an ingenious gentleman 
of Mr. Boyle's acquaintance confeſſed to him, that 
| he was inclined to the Knight of Gaſcoigne's diſtem- 
per, upon hearing the noiſe of a tap running. The 
dancing to certain tunes, of perſons bit with the 
Tarantula, he was affured of by an ingenious ac- 
quaintance at Tarentum, who ſaw ſeveral, among 
the reſt a phyſician affected with that diſtemper. 
And many other accounts of this kind, ſeemingly 
credible, are related in Morboff, Kircher, and many 
others; although Dr. Cornelio queſtions the. matters 
of fact relating to the cure of the Tarantula bite, 
in Pbil. Tranſ. No 83. Mr. Boyle alſo faith, a ſo- 
ber muſician told him, he could make a certain wo- 
man weep, by playing one tune, which others 
would be little affected at. And he faith, that he 
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himſelf had a kind of ſhivering at the repeating two 
verſes in Lucan, And I add, that I very well know 


one to have a ſort of chill about his Præcordia and 


head, upon reading or hearing the 53d chapter of 
Jſaiah ; as alſo David's lamentation for Saul and 
Jonathan, 2. Sam. i, 

Neither are our own minds and bodies only af- 
ſected with ſounds, but inanimate bodies are ſo alſo. 
Of which many ſtories may be met with in Kircher, 
particularly a large ſtone that would tremble at the 
ſound of one particular organ-pipe z in Morhboff alſo, 
who among many other relations hath this, Me- 
mini cam ipſi Iclariſ. Willifio] de-experimento 
© vitri per vocem fracti narrarem, ex eo audiviſſe, 
© qudd in ædibus muſicis fibi vicinis aliquoties col- 
lapſum pavimentum fuerit; quod ipſe ſonis con- 
© tinuis adſcribere non dubitavit.* MorhofF. c. 12. 
Merſenne alſo, among many relations in his Harmon. 
and other books, tells a far more probable ſtory of 
a particular part of a_pavement that would ſhake, 
as if the earth would open, when the organs played, 
than what he relates about Antipathy, in his Qzef. 
comment, in Geneſ, viz. That the ſound of a drum 
made of a wolf*s-ſkin, will break another made of 
ſheep's-ſkin : that hens will fly at the ſound of an 
harp ſtrung with fox-gut-ſtrings, and more to the 
ſame purpoſe. Mr. Boyle alſo, in his laſt cited book 
tells us, .ſeats will tremble at the ſound of organs, 
and that he had felt his hat to do ſo too under his 
hand, at certain notes both of organs, and in dif- 
courſe ; that he tried an arch that would anſwer to 
C fa-ut, and had done ſo 100 years; and that an 
experienced builder told him, any well built vault 
will anſwer ſome determinate note. And at Fa- 
bury Houſe near Barking, I myſelf diſcovered the 
porch (having firm brick-walls) not only to found 
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© the blood. 


curious apparatus of the Senſe of Hearing, 
and not-gige the great Creator his due praiſe! 
Who can EEE all this admirable work, and 
not as readily own it to be the work of an 
. omnipotent, and infinitely wiſe and good 
God (pg), as the moſt artful melodies we hear, 
are the voice or performances of a living 


— — beets 


— — 


— - wa du euis 


when ſtruck on the bottom, but alſo to give almoſt 


2D a 


my voice. 


'© cantare, & agreſte, atque inconditum carmen ad 


|  paratus (although ſufficiently grand and admi- 


* 
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only affect the fancy with delight. but alſo 
give relief to the grief and ſadneſs of the 


6 paſſions, which are excited in the Vreaſt, by 
an immoderate ferment, and flucteation of 


And now, who can reflect upon all thi 


creature 
as loud a ſound, when I ſounded the ſame note with 


(FF) Willis, abi ſupra. 
(gg) ile Deus eſt-----qui non calamo tantim 


< aliquam tantum oblectationem modulari docuit, 
© ſed tot artes, tot vocum varietates, tot ſons, 
© alios fpiritu noſtro, alios externo cantu edituros 


© commentus eſt.” Senec. de benef. l. 4. c. 6. 


E 

Of the Senſe of Smelling. 
H IS ſenſe I ſhall diſpatch in leſs com- 
paſs than the two lait, becauſe its ap- 


nable, 


Chap. „ the Smell. = 
rable, yet, is not ſo multiplicious as of the 
eye and ear; it being ſufficient in this ſenſe, 
that the odoriferous efluvia of bodies (a] can 


have an eaſy, free paſſage to the olfactory 
nerves, without the — Bhs of re fractions, 


and other preparations neceſſary to the 

tion of the two former ſenſes. Accordingly, 
the all-wiſe Creator hath made ſufficient pro- 
viſion for the reception of ſmells, by the aper- 
ture of the noſtrils (5) ; made not of fleſh, or 
bone, but cartilaginous, the better to be kept 
open, and withal, to be dilated or cdntrated, 
as there is occafion : For which ſervice it hath 
ſeveral proper and curious muſcles (e]. 


(a) A piece of Ambergreeſe ſuſpended in a pair 
of ſcales that would turn with a very ſmall part of 
a grain, loſt nothing of its weight in three days 
and a half; neither did Afafcetida in five days and 
a half: But an ounce of Nutmegs loſt five grai 
and a half in ſix days; and Cloves ſeven grains 
four fifths. Boyle's Subtil. of Hf. c. 5. 

(5) © Nares, ed qudd omnis odor ad ſuperiora 
* fertur, rectè ſurſum ſunt : Et qudd cibi & potio- 
nis judĩcium magnum earum eſt, non fine causa 
* vicinitatem oris ſecutæ ſunt.” Cic, de nat, deer, 
& 3. & KY | 

(c) Had not the contriver of animal bodies been 
minded that his work ſhould have all the fignatures 
of accuracy, this ſenſe might have been performed 
with a bare-aperture of the noſe ; but that nothing 
might go imperfe& out of his hand, he hath made a 


part of the noſe eaſily moveable, and given a ſet of 


muſcles to lift up, and open and ſhut the noftrils ; 
and ſo adjuſt it to every occaſion of this ſenſe. 
Vort. I. 8 | 
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And foraſmuch as it is by breathing (4), that 
the odorant particles are drawn in, and con- 
veyed to the ſenſory ; therefore there is a 
very wiſe proviſion made in the Laminæ, with 

which the upper part of the noſe is barricaded, 

which ſerve to two excellent uſes : partly, tg 

i fence out any noxious ſubſtances from enter- 

ing the breathing paſſages in our ſleep, or 

* when we 5 aware (e); and partly, to 

receive the divarications of the olfactory 

ö nerves, which are here thick ſpread, and which 

do by theſe means meet the ſmells entering 

[ with the breath, and ſtriking upon them. 

And accordingly, the more accurate this 

ſenſe is in any animal, the longer we may ob- 

ſerve thoſe Laminz are; and more of them in 
number folded up, and crouded together, to 

Ws contain the more nervous filaments, and to 

| - Þdetain and fetter the oderiterous particles in 

| their windings and turningss. 

A And an admirable' proviſion this is, which 

the great Creator hath made for the * of 

9 n te 


© '(4) © Odorem non aliud, quam inſectum atra, 
, intelligi poſſe.” Plin. Nar. hift. I. 9. c 7. 
(e) For a further guard againſt the ingreſs of 
noxious things, the vibriffi, or hairs placed at the 
entrance of the noſtrils ſerve, which, in ſome mea- 
fure ſtop the entrance of things improper, or, how- 
ever, give warning of them; but at the ſame time 
allow an eaſy paſſage to the breath and odours, 


* 
* 
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brute creatures (/); the chief acts of many of 
whoſe lives are performed by the miniſtry of 
this ſenſe, In inſeQs, and many other crea- 
tures, it is of great uſe in the propagation. of 
their kind; as particularly in helping them 
to ſafe and convenient places for the incuba- 


tion of their eggs, and breeding up their young. 


Others are by the accuracy of this ſenſe, of 
uſe to mankind, which would be otherwiſe of 
little or nd uſe (g). And moſt of the irratio« 
nal animals, birds, beaſts, and * chings, 
do, by their ſmell, find out their food; fome 
at great diſtances, and ſome at hand. With 
what ſagacity do ſome diſcover their food 2 

(f) * Multd prieclarivs emient Olfactus] in bru- 
tis animalibus, quàm in homine: iſta namyue 
« hoe ſolo indice, herbarum, aliorumque corporum 


© prids ignotorum virtutes certiſſimè dignoſcunt, 


© quin & victum ſuum abſentem, vel in abſtruſs 
© politum, odoratu venantur, ac facilime invelti- 
© gant, Qudd autem minds ſagaces ſunt hominum 
* nares, illud non facultatis hujus abuſui (prout 
© nonnulli volunt) aſcribi debet, verùm in causa eſt 
© ipfius organi defectus: hoc enim circa victũs ha- 
mani ctiteria (ubi ratio, & intelleQus adfunt) non 
© ita accuratum requiritur : proptereà enim inſe- 
© riores potentia in homine, à naturi minds per- 
©-fetz exiſtunt, ut ſuperiorum cultui & exercitio 
© relinqueretur locus. Willis de anim. brut, cap. 13. 
(tt) Thus the chief ufe of hounds is to hunt ; and 
other dogs to be a watch and guard to our houſes 
by night, For which ſervices (particularly in 
hounds) their olfactory a | 
„ 8 2 


= * 


2 ho 1 OE 6 


Me 


 . r — ES — 82 


nw ARE Er ———— —— a 


- — — W DEST WEL 


* - _ rn — 
— NA 
2 ro 


C7: 
rn . — E4 ä 


. U . ” o - 
r 


l 
oe 
80 
44 
4 
4 
ww 
5 
1 
i 
3 
I 
, 
: * 
1 
U 


3 
— 5 


3 _—— — * — —ä—j—Ü— —ũ — —— 11 — 4 — „ — 
% 


196 Of the Smell. Book IV. 
the midit of mud and dirt (4)! With what 
curioſity do the herbaceous kind pick and 
chuſe ſuch piants as afford them wholeſome 
food, or ſometimes ſuch as are medicinal (i), 
and refuſe ſuch as would hurt and deſtroy 


them! and all by the help principally, if not 


only, of the ſmell, aſſiſted by its near ally the 
taſte. Of which I ſhall in the next place 
ſpeak very briefly. | 


ably larger (like as they are in other brutes) but 
their branches and filaments are, in the Laminz of 


the noſtrils, both more and larger than I have ſeen 
in any other creature whatſoever. Alſo there are 
more convulſions of the Laminz than I ever re- 
member to have found in any other animal. 
The ſagacity of hounds is prodigious ; of which 
ſee an inſtance in book iv. chap. 11. note (hhh). 
() See book vii. chap. 2. note (e). . 

(i) Jide Plin. Hip. nat. 1. 8. c. 27. Que anima- 
4415 quas herbas oſtenderunt. - 


* 
* 


CHAP. v. 
O the Taſte (a). 


N this, as in the laſt ſenſe, we have an 

apparatus abundantly ſufficient to the 
tenſe ; nerves curiouſly divaricated about the 
55 e tongue, 
(8) ® Ta. de t Tay Xuan, c. Saporum genera, 


dulcis, pinguis, auſterus, acerbus, acris, ſalſus, 


© amarus, acidus. Theophr. de cauſ. plant. 1. 6. c. i. 
What may be the cauſe of the difference of * 


* 


* octurant papillaria corpora, 


© nem, & medicationem quandam fieri,quz Guſtum 
© efficiat.” Malpig. Op. tom. 2. de lingud, fag. 18. 


* lingua; cui aliquatenus, ſubobſcurè tamen. 
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tongue (5), and mouth, to receive the impreſ- 
fions of every guſto; and theſe nerves guarded 


with a firm and proper tegument, to defend 


them from harms ; but withal, ſo perforated 
in the papillary eminences, as to give a free + 
admiſſion to taſtes. * 


he faith, is hard to affigri, eüripes yug vr waere, 


Ec. Utrum affectionibus ſenſuum---- an figuris, 
quibus finguli conſtant, ut Democritus cenſet, 
id. iS. © Arudzpr©®- . Democritus---- dulcem 
© efſe ſaporem qui rotundus; acerbum qui figur 
© magni; aſperum qui multis angulis, &c. id. ib. c. 


But of the diverſities and cauſes of taſtes, fee Dr. 


Grew, Le. 6. and Dr. Willis de Anim. brut. c. 12. 

(5) © Intelletus ſaporum eſt ceteris in prima 
© lingua: Homini, & in palato.“ Plin. I. 11. c. 37. 

The opinions of the anatomiſts concerning the 
organ of Taſte are various. Baubin. T. Bartbelin, 
Bartholette, Peſlinge, Deuſinge, &c. place it in the 
laxer, fleſhy parts of the tongue. Our famous 
Wharton, in the gland at the root of the tongue; .. 
Laurentius in the thick tunick covering the tongue; 
but the learned Malpigbi with great probability con- 


cludes, becauſe the outward cover of the tongue is 


perforated, under which lie papillary parts (of 
which Mr. Cowper hath very good cuts in his Aar. 
Tab. 13.) that in theſe the taſte lieth. Malpight's 
Words are, © Quare cùm diftis meatibus infignibus 
probabilius eſt in his 
© ultimo, ex ſubintranti ſapido humore titillatio- 


Præcipuum ac fers ſolum guſtatũs organon eſt 


S 3 > an. 
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But I ſhall ay no more of this ſenſe ; onl 

à word or two of itz conſent with the ſmell 
and the ſituation of them, both: Their fitua- 
tion is in the moſt convenient place imagin-- 
able, for the diſcharge of their offices ; at the 
firft entrance (c), in the way to the grand re- 
cepticle of our food and nouriſhment ; to ſar 
vey what is to be admitted therein; to judge 
between what is wholſome, and fit for nou- 
riſhment, a ad what is unſavoury and perni- 
cious. And for this end, the all-wiſe Creator 
ſeems to have eſtabliſhed a great conſent be- 
tween the eye, the noſe, and tongue, by. or- 
dering the branches of the ſame nerves (4), to 
62:56 5 —— 
tum, & ſuperior gulz pars conſentiunt : in om- 
© Nibus yerd fibræ nervoſæ immediata ſenſationis 
< inſtrumenta ſunt. Quare obſervare eſt, linguam 
< pre alia quavis parte inſigniter fibroſam eſſe, etiam 
_ © textura valde porosà conſtare, in eum nempe fi- 
© nem, ut particulz rei ſapidz copioſins ac penitids 
c intra ſenſorii meatus admittantur---- nervi autem 
© qui fibris linguz denſiſſimè intertextis famulantur, 
© ac ſaporum impreſſiones Tw mpary ale dri 
communicant ſunt----nervi E paribus tum quinto, 
tum nono z & ubique cum dens propaginum ſe- 
rie per totam ejus compagem diſtributi. Wit 

lis ibid. | 

(e) © Guſtatus, qui ſentire eorum quibus veſci- 
mur genera debet, habitat in eà parte oris, qui 
. © eſculentis & poculentis iter natura patefecit.* Cic, 
de nat. deer. I. 2. c. 56. PVide gquoque ſupra, note (b). 
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(d) Multz hujus [quinti Paris] nervi propagi- 
© nes maſticationis operi deſtinantur ; ideoque quo- 
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Chap. VI, Of Feeling. 19% 
each of thoſe three parts; as alſo indeed, to 
divers other parts of the body, which I may 
have occaſion to mention in a more proper 


© place (. By which means there is all the 


:uard that can be icious food ; for- 
ch ul daſs Bike Tv the ak, 
it is to undergo the trial of three of the ſenſes ; 
the ſcrutiny of the eye, the ſtrict ſurveyor of 
its outward app ce, and the 
of the ſmell and taſte, the two ſevereſt judges 
of its natural conſtitution and compoſition. 
© niam alimenta ingerenda non modo guſtũs, ſed 
© etiam olfactùs & visùs examen ſubire debent, ab 
© code nervo, cujus rami ad palatum & fauces 
miſſi, manducationis negotium peragunt, propa- 
© gines aliæ, velut exploratrices, ad nares & oculos 
* feruntur, nempe ut iſthezc aliorum ſenſuum or- 
* gana, etiam ad objecta guſts melius dignoſcen- 
da probationum auxiliis quibuſdam inſtruantur, 
Willis Nerv. deſcrip. & uſus, cap. 22. | 
(e) See book v. chap. 8. 
(26442-4234 +4SSpE$204 60444 33> 
„ 
Of the Senſe of F eeling (a). 


AVING ſpent ſo much time upon 

the other ſenſes, and therein given ſuch 
ample proofs of the infinite Creator 's wiſdom 3 
| 1 I ſhall 

(a) Malpigbi is of this opinion, that as taſte is 
performed by the Papillæ in the tongue, ſo is feeling 


i-. by tuch like Papillæ under the ſkin. From ſeveral 


diſſections and other obſervations, he thus con- 
cludes, 
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indeed the other ſenſes ( performed by nerves) 
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I ſhall but briefly take notice of two things 
relating to this laſt ſenſe. 
One is its o and nerves. For as all 


ſenſation is — . by the nerves (5), and 


are 


FIFTY! Ex lis & an wer da ab- 
undè certior redditus, earundem papillarum py- 
* ramidalium copiam, quas alias in — deſcripſi, 
* in locis precipus exquiſitiori tatui dicatis repe- 
© riri, codem progigni nervoſo & cuticulari corpore, 


< fimulque circumvolvi retieulari involuero, & ex- 
timam cutieulam, veluti ultimum terminum attin- 


6. gere.----Microſcopio- quilibet in mantis dorſo pro 
*-ſudore orificia quedam miro ordine diſperſa in- 
tueri poteſt, circa quz frequentia quzdam capirula 
<. afſurgunt ; hec-verd ſunt papillarum fines, dum 
<- A cute affurgentes interpoſirum ſuperant rete, fi- 
< mulque extimam cuticulam. Haeac repetitis ſec- 


8 tionibus deprehendiz ex quibus non improbabil- 


ter deducam, ſicuti ex elatioribus - papillis----- 

in lingua, guſtũs org anon elicitur,----ita ex COPi- 
< os3 harum papillarum congerie---- in organis, ubi 
< maxime animalia tans motione afficiuntur, 

< adzquatum tactũs organum ſufficienter haberi. 
Malpig. de extern. taf. org. P. 26. c. 5 
ou vit. ep. 28. 

Theſe obſervations of Malpighi, our late curious 
gelt Mr. Ctoper hath confirmed, and given 
us very elegant cuts both of the ſkin, and the Papil- 
Iz, and the nerves, glands, &c. under it, from mi- 
croſcopical obſervations. Vide as and s Anat, in- 
trad. and fab. 4. 

(5) Although the eye be the uſual judge of co- 
lours, yet ſome have been able to diſtinguiſh them 
by their feeling. Quidam fuit qui venit ad M. 

Duc. 
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are à kind of feeling; ſo is this ſenſe of feel- 
ng performed by nerves likewiſe, ſpread in 
he moll incomparable, curious manner 
hroughourt the whole body. But to deſcribe 
heir origin in the brair, and ſpinal-marrow, 
heir ramifications to all the parte, their inof- 
lations with one another, and other matters; 
hereby not only the ſenſe of fecling is per- 
brmed, but alſo animal motion, admira- 
Ve conſent and harmony of all the parts of 
he body is effected (To deſcribe, I ſay, theſe 
ready: eee 
ave Ys as 
n hints thereof. * 8 
The other thing I ſhall take notice of, is, 
de diſperſion of this ſenſe throughout the bo- 
iy, both without and within. The other 
nſes, I have obſerv'd, are ſeated in the very 
eft place for the relief and comfort, the 
and benefit of the animal. And foraſmuch as 
is neceſſary to the being and well-being of 
te body, that every part ſhould be ſenfible of 
* * chings prejudicial e den: 
irable 


herefore, it is an ad — 
great Creator, to diſperſe this ſenſe of feeling 


. bus judicabat.” Grimaid. de Lum. & col. prop 
f co- 13. F 39. 


* 
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throughout every ee add z to diſtinguiſh be- by 


tween pleaſure things ſalutary, and 
to the body. 
- Thus in the five roar a of animals, we have 
an oeconomy worthy of the Creator, and ma- 
_ Nifeſtly demanftrating his power, wiſdom, and. ( 
indulgence. For whether. we conſider the 
mechaniſm of the organs, or the great uſe and ¶ ci 
convenience of each ſenſe, we find it noble I ch 
and grand, curious and artificial; and every 
way worthy of its infinite Maker, and beyond 
the witand power of any thing but a God: 
And therefore we muſt even deny our ſenſes, i ,, 
by denying them to. be God's handy-work. d 
And now. from thoſe chief machines of ani-  r 
mal performances and enjoy ments, the five I 
ſenſes, let us paſs ta another thing in com- 
mn n a de creatures which is re- 


ſpiration. 


(e) Tactus autem toto corpore equabilitr fuſus 
c eſt, ut omnes ictus, omneſque nimios & frigoris 


. entire poſſimus,” er, 


c 
* 
0 
* 
4 
c 
s "TaQtts fenfus omnibus eſt, etiant quibie null e 
„ ins; nam & oftreis, & terreſtribus vermibus il \ 
| 
0 
6 
t 
t 


© quoque. Exiſtimaverim omnibus ſenſum & guſ- 
< tatis eſſe. Curenim alios alia ſapores appetunt : ? 
*in quo vel præeipua * architectio. * 
n e c. 8 * 
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Of Reſpiration. 


F all the aQts of animal life, this b one 
of the chief, and moſt neceſſary. . For 
waatſoever-hath animal life, hath alſo the fa- 
culty of reſpiration, ' or ſomewhat equivalent 
thereto (a). ne CEO & ths wah 


(a) The uſes afſign'd to Reſpiration by all the 
anatomiſts before Malpigbiꝰ's diſcoveries of the ſtrue- 
ture of the lungs, are ſo various, and maily of 
them ſo improbable, that it would be frivolous to 
recount them, but the more eminent modern ana- 
tomiſts affign theſe uſes, Milli thus ſums up his 
opinion, Præcipua pulmonum funQio, & uſus 
© ſunt, ſanguinem & acrem per totas partium com- 

© pages, intimoſque receſſus, atque ductus quoſque 

minutiſſimos traducere, & ubique invicem com- 


© mittere z in eum nempe finem, ut ſanguis veno- = 


* ſus à circuitu redux, & chymo recenti dilutus---- 
tum perfeQius miſceatur & velut ſubigatur, tum 
, * potiffimam ut ſecundũm omnes ſuas partes ab azre 
* nitroſo de novo accendatur.*” Pharmaceut, p. 2. 
YT. co *. 6 % Moayew faith rightly, that one 
grand uſe of Expiration is, Ut cum aere expulſo, 
* etiam vapores è ſanguine exhalantes, ſimul exſuf- 
* flentur.* And as for Inſpiration, that it convey- 
eth a nitro- aerial ferment to the blood, to which 
the animal ſpirits are owing, and all muſcular-mo- 
tion. Mayow de reſpir. p. 22, &c. med edit. 
Somewhat of the opinion of theſe two laſt cited, 


if 1 miſtake not (ix "ng long fince I read their 
tracts, 


a. — 


2 — 
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life, that breath and life are in ſcripture pre 


tracts, and have them not now at hand) were Ex, 
Sylvins, Swammerden, Diemerbroek, and my friend 
Mr. Ray, in an unpubliſh'd tract of his, and his kn 
ters now in my hands. 
| But our Dr. Tburſton, for good reaſons, rejet 
| theſe from being principal uſes of reſpiration, 2 
thinks, with great reaſon, the principal uſes to be 
to move, or paſs the blood, from the right to the 
left ventricle of the heart. Upon which accom 
perſons hanged, drowned, or ſtrangled by catarrhs, 
fo ſuddenly die, namely, becauſe the circulation d 
their blood is ſtopped. For the ſame reaſon alto i 
is, that animals die ſo ſoon in the ür n 
Among other proofs he inſtanceth in an experiment 
of Dr. Croon, Profeſſ. Greſh. which he made befor 
our R. S. by ſtrangling a pullet, ſo that not the 
leaſt ſign of life appeared; but by blowing wind un 
the lungs through the Trachea, and ſo ſetting the 
lungs a playing, he brought the bird to life agan, 
Another experiment was once tried by Dr. Nala 
Needham, before Mr. Boyle, and others at OH 
by hanging a dog, ſo that the heart ceaſed moving 
But haſtily opening the dog, and blowing wind 
into the Ductus Pecquetianus, he put the blood in 
motion, and by that means the heart, and fo reco- 
vered the dog to life again. Fi FT burſton de reijpir. 
1. p. 60, and 63. med edit. 

Such an experiment as Dr. Crocs s, my friend, the 
late juſtly renowned Dr, Hock, ſhewed alſo our 
Royal Society, He cut away the Ribs, Diaphragm, 
and Pericardium, of a dog; alſo the top of the winc- 
pipe, that he might tie it on to the noſe cf a pair a 


| ba. 3 and * blowing i into the lungs, he reſtore 
the 


"> a 558 > 6 * = =» = =» 
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= wd common you taken as ſynonymors 
things, 


fe ann ad thin cenflig tibwichs, the dog 
ien would ſoon fall into dying fits; but by blowing 
ee. if again, he recovered ; and ſo alternately would die, 
and recover, for a conſiderable time, as long and 
fff often as they pleaſed; Phil, Tran. No 23, 
| For the farther confirmation of Dr. Thurfton's opi- 
te nion, the ingenious Dr. Muſgrævs cut off, and cloſe 
l topped up the windpipe « fries dog with a cork, and 
then threw open the Thorax where he found the 
hs blood ſtagnating in the lungs, the Arteria Pulmona- 
ris, the right Ventricle and Auricle of the heart, 
and the two great trunks of the Cava, diſtended 
with blood to an immenſe degree; but at the fame 
time, the Vena Pulmonaris, the left Ventricle and 
Auricle of the heart in a manner empty, hardly a 
ſpoonful of blood therein. Phil, Tranſ. No 240. 
Or both the experiments may be met with 
in Lowth. Abridg. Vol. III. p. 66, 67 
This opinion of our learned 7375 n, the la's 
learned Etmullerus eſpouſed, who particular in 
reckoning up the uſes of reſpiration, I ſhall there- 
fore the more largely eite him. Reſpiration, ſaith 
he, ſerves, © 1. Ad olfactum. 2. Ad fcreatum & 
; ſputationem, 3. Ad oſeitationem, tuſſim, ſter- 
nutationem, emunctionemque. 4. Ad liquidorum 
ſorbitionem, ſutionemve. 5. Ad loquelam, can- 
tum, clamorem, riſum, fletum, flatum, . 
ne 6. Ad fœcum alvi, urin, forties, molave, nec- 
o non ſecundinarum expulfionem. 7. Ad promo 
venda ventriculi, — 
bub * vaſorum, c. contents, - 3. Ad halitus a- 
ir ell queos ſanguinis è pulmonibus, atris ope, expor- 
ond andos. . Ad diapnoen. 10. Ad eractiorem 
del r — —_— 
GH. th a 
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gk or at leaſt, necellary concomitants of 


8 * lam, 11. Ad n angvini 1 
neam rubedinem, &c, 12, Nec moross negabi- 
© mus acrem----pulmones, & ſanguinem illos tranf. 
© currentem, minus calida reddere, &c. 15. Quad 
; denique aer ſanguini fingulis reſpirationibus ali- 
© quantilla ſui parte, admixtus, pauciſſimas quaſ- 
dam in ſpirituum animabum elaboratione-parii- 
© culas fimul contribuat. All theſe uſes, although 
of great conſequence, yt he thinks rather conduce 
to the well-being, than the being of the animal; 
becauſe without any of them, the animal would nas 
ſo ſpeedily die, as it doth by ſtrangling, . or in the 
air-pump. He therefore aſſigns a 14th, and the 
pal uſe of reſpiration to be, For the paſſing 
© of the blood through the lungs, that is thrown 
© into them by the heart.” Etmul. Diſert. 2. chop, 
10. { 1, and 16, | 
But the late Dr. Drake, with great ingenuity and 
addreſs (like a perſon fo canſiderable for his years, 
as he was in his time) not only eſtabliſhed this no- 
tion of reſpiration, but alſo carries it farther, mak- 
| ing it the true cauſe of the Diaſtole of the heart; 
Which neither Borelli, Lower, or Coxper, much le 
any before thoſe great men, have well accounted 
for. That the heart is a muſcle, is made evident 
beyond all doubt by Dr. Lower. And that the mo- 
tion of all muſcles: conſiſts in conſtriction, is not 
to be doubted alſo. By which mean the Syſtole is 
_ eaſily accounted far. But foraſmuch as the heart 
| bath no Antagoniſt-muſcle, the Diaſtole hath puz- 
3led the greateſt wits. Bet Dr. Drake with great 
judgment, and much probability of reaſon, maketh 
the weight-of the incumbent atmoſphere to be the 
true ia to all the pu, which ſerve both 


for 
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one another. Moſes (5) ni 

life by [the breath of life.] Saith he, Cen. vii. 
Sq ES | | 21, Ze. 
for ordinary inſpiration, and the conſtriction of the 
heart. The particulars of his opinion may be ſeen 
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in his Anatomy, J. 2. c. 7. And in Philo. 


Tranſ. Ne 28 17. | 

And I remember when I was at the univerſity, 
my moſt ingenious and learned tutor Dr. Wilks, 
when he read anatomy to us, was of opinion, that 
the lungs were blown up by the weight of the in- 
cumbent air, and repreſented the manner ot reſpi- 
ration id this manner; viz. He put a bladder into 


animal- 


a pair of bellows, turning back the neck of the blad- 


der, and tying it faſt, ſo that no air might enter in 
between the bladder and bellows, This being done, 
when the bellows were opened, the bladder would 
be blown up by the weight of the incumbent air; 
und when ſhut, the air would be thereby preſſed 
fortibly out of the bladder, ſo as to blow the fire. 
The experiment I take notice of here, becauſe (be- 
ſides the iRuſtration it gives to reſpiration) that 


great genius ſeems to have had a truer notion of 


this Phænomenon, than was very common then; 
viz, about the year 1677, or 78 ; as alſo, becauſe 
T have in ſome authors met with the ſame 
ment, without mention of Dr. Willis, whoſe I take 
it to have been, ; 2 . 

Another uſe of great confideration, the already 
commended Dr, Cheyne affigns ; namely, to form 
the elaſtick globules of which the blood principally 
confiſts, without which there would be a general 
odſtruction in all the capillary arteries: Cheyne's 
Fbilsſepbical principles of natural religion ; or Harris's 
Lex. tech. in F | | 
. (3) Gen. ii. 7. Vi. Mo and vii. 15. 0 

2 


- 
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21, 22. All fleſh that moveth on the earth, 
fowl, cattle, beaſt, creeping things, and 
man; all in whoſe noſtrils was the breath of 
5 life in the dry land, died. So the Pſalmiſt, 
P/al. civ. 29. Thou takeſt away their 
5s breath, they die. So grand an act there. 
fore in common to all animals, may juſtly de- 
ſerve a place in, this furvey of the works of 
God in the animal-kingdom, ©  _ 
And here I might launch out into an ample 
_ deſcription of all the parts miniſtring to this 
neceflary act, and ſhew the curious contri 
vance, and artificial ſtructure of them; but a 
tranfient view ſhall ſuffice. I might beg) 
with the outward guards, the noſe and nook; 
but theſe have been already touched upon, 
But the exquiſite mechaniſm of the Larynx, 
its variety of muſcles, its cartilages, all fo ex- 
quiſitely made for the purpoſe of reſpiration, 
and forminꝑ the voice (c), are wann ' 
e) Becauſe it would be endlefs to ſpecify the cu- 
 Tious mechaniſm of all the parts concurring to the 
formation of the voice ; I ſhall therefore for a ſam- 
ple note only two things: 1. There are thirteen 
' muſcles provided for the motion of the five carti - 
ages of the Larynx, Gibs. Anat. I. 2. c. 14. align 
of the careful and elaborate proviſion that is made 
for the voice. 2. It is a prodigious faculty of the 
Glottis, in contracting and dilating itſelf with ſuch « 
0 
{ 


exquiſiteneſs, as to form all notes: For (as the late 

© ingenious Dr. Ker! ſaith) ſuppoſing the greateſt 

* diſtance of the two ſides of the Glottis, to be an 
5 5 © ten 


and nißers to that and many other uſes too. 


Next 
geir 1 tenth part of an inch in founding twelve notes 
(to which the voice eafily reaches) this line mut 
F * he divided into twelve parts, each of which gives 
© © the aperture requiſite for fuch a note, with a cer- 
of « (ain ſtrength. But if we conſider the fub-divition 
| © of notes, into which the voice can run, the mo- 
ple tion of the fides of the Oloxtis is full vaſtly nicer. 
is & For if two chords ſounding exactly uniſons, one 
tri- be mortened one two thoufandth part of its length, 
it aff a2 juſt ear Will perceive the diſagreement, and a 
„good voice will ſound the difference, which is ohne 
. © hundred and ninety-fixth part of a note. But 
e © ſoppoſe the voice can divide a note into a hun- 
ON. I dred parts, It follows that the different apertures 
nx, of the Glotis actually divide the tenth part of an 
ex-. © inch into twelve hundred parts, the effect of each 
on, FF © of which produces a Yenfible akeration upon a _. 
le: good ear. But becauſe each fide of the Glottis 
and © moves juft equally, therefore the diviſions are juſt 
* double ; or the fides of the Glottis, by their mo- 
cu: © tion, do actually divide one tenth part of an inch 
the © into two thouſand four hundred parts.” Kell's 
an fr. cap. 3. 17. 
teen (d) Among the inſtruments of ſpeech, the tongue 
ati. is a neceſſary one; and fo neceſfary, that it is ge- 
fign Wl gerally thought no ſpeech can be without it. But in 
ade the third Tome of the Ephem. Germ, is publiſhed, 
the © Jac. Rolandi Agloſſoſtomographia, five deſcriptio 
ſuch . aris fine lingus quod perſectè loquitur, & teliquas - 
late © (vas funRiones naturaliter exercet. The perſon 
tell I deſeribed is one Per. Durand, a French Boy of eight 
or nine years old, who at five or, fix loſt his tongue 
nth by a gangrene, occafion'd by the ſmall-pox : Not- 
a 4 withſtanding 
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Next, the fabrick of the (-) Trachea de- 
ſerves eſpecial remark. Its valve, the Epi; 
„ glott is 
withſtanding which, he could (as the title faith) 
ſpeak perfectly, as alſo .taſte, ſpit, ſwallow, and 
chew his food; but this latter he could do only on 
that fide he put it into, not being able to turn it ta 
the other ſide of his mouth. | „ 
In the ſame tract, chap. 6. is this obſeryation of 
_ © ventriloqyous perſons; 5 Memini me à quodam ſat 
5 celebri anatomico audiviſſe, dum de duplicaturi 
s£ mediaſtini ageret,” fi membrana iſta duplex natu- 
© raliter unita in duas partes dividatur, loquelam 
? quaſi ex pectore procedere, ut circumſtantes cre- 
E dant dzmoniacum hunc, aut ſternomythum."” Ml; 
(e) © The variation of the wind: pipe is obſervable It 
tin every creature, according as it is neceſſary for WW, 
© that of the voice, In an Urchin, which hath a WW, 
7 very ſmall voice, it is hardly more than membra- ſp 
nous: And in a Pidgeon, which hath a low and t 
© ſoft note, it is partly cartilaginous, and partly I 
F membranous. In an Owl, which hath a good u 
© audible note, it is more cartilaginous ; but that Hir 
f of a Jay hath hard bones inſtead of cartilages ; 
© and ſo of a Linnet ; whereby they have both of 
© them a louder and ſtronger note, &c. 
© The rings of the wind- pipe are fitted for the 
modulation of the voice: For in Dogs and Cats, 
© which in the expreſſion of divers paſſions uſe a 
great many notes (as men do) they are open and 
© flexible, as in man. Whereby all, or any of 
© them, are dilated or contracted, more or leſs, as 
* is convenient for a higher or deeper note, @c, 
< whereas in ſome other animals, as in the Japan- 
© Peacock, which uſeth hardly more than one ſin- i 
© gle note, they are entire, &c,” Grew's Coſmolog, iW 
Sacr, book i, chap, v. Y 9, 10, 1 
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lo:tis on the top, to- fence againſt all annoy- 
8 its n rings (J] nearly en- 
vironing it, with its membranous parts next 
the gullet, to give the freer paſſage to the de- 
ſcent of the food. And laſtly, its inner tegu- 
ment, of exquiſite ſenſe, to be readily af- 
fected with, and to make efforts againſt every 
thing that is hurtful or offenſive: Th Ws 
ſay, do all juſtly deſerve our admiration. 
And no leſs prodigious are the parts farther 
within; the Bronchi, the Veſiculæ (g), 2 | 


(f) It is a farther manifeſt indication of ſingular 
defign in the cartilaginous rings of the Aſpera Ar- 
teria, that all the way where they are contiguous 
to the Oeſophagus, they are membranous, to afford 
an eaſy paſſage to the food; but after that, in the 
Bronchi, they are, ſome compleatly angular, ſome 
triangular, Sc. And another obſervable is, the 
lower parts of the ſuperior cartilages, receive the 
upper parts of the inferior in the Bronchi ; whereas 
in the Aſpera Arteria, the cartilages run and remain 
parallel to one another ; which is a noble difference 
or mechaniſm in this (in a manner) one and the 
ſame part, enabling the lungs, and Bronchi, to 
contract themſelves in expiration, and to extend 
and dilate themſelves in inſpiration. | 

(g) I ſhall not here intrench ſo much upon the 
anatomiſt's province, to give a-deſcription of the 
lungs, although it be a curious piece of God's work- 
manſhip ; but refer to Signior Malpigbi, the firſt 
diſcoverer of their Veſiculz in 1660, in his two let 
ters to Borelli de Pulmon. Alſo to Dr. Willis's Pharm. 


rat, fag. 2. C 1, cap. 1. de Reſpir, orig. & uf. who. 
=o 
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( 
their muſeular fibres (3); as ſome aſſert they 
have, together with the arteries and . 
8 ch 


as he wrote after Malpigbi, fo hath mote accutately 
deſcribed thoſe parts; and to Mr. Cowper's Anat, 
Tab. 24, 25. And if the reader hath a mind to fee 
what oppoſition Signior Malpighi's diſcoveries met 
with at home and abroad, and what controverſies 
he had on that account; as alſo his cenſures of Dr, 
jet s deſcription and figures, he may conſult Mal. 
s life written by himſelf, p. 4 to 22 

Aer the lungs conſiſt of Veſiculæ, or Lobuli of 
Veſiculz admitting of air from the Bronchi, is vi- 
* ſible, becaufe they may be blown up, cleanfed of 
blood, and ſo dried, But Mr. Cowper ſaith, he could 
never part the Lobuli (ſo as to make Dr. Rr 
te. 1. tab. 3 & 4.) ſo that probably the Veſicule 
are contiguous to one another throughout each 
lobe of the lungs. And not only air, but Dieme- 
broeck proves, that the Veſiculz admit of duſt alſo, 
from two aſthmatick perſons he opened; one 2 
None-cutter's man, the Veſiculzz of whoſe lungs 
were ſo ſtuffed with duſt, that in cutting, his knife 
went as if through an deap of ſand ; the other was 
a feather-driver, who had theſe bladders filled with 
the Fine duſt or down of feathers, | 

() There is a conſiderable difference between 
Dr. Willis and Etmuller ; viz. Whether the Veſiculz 
of the lungs have any muſcular fibres or not? Ei. 
muller expreſly ſaith, Nullas fibras muſculoſas, 
© multo minus rubicundam muſculorum compagem 
[ (funt enim veſiculæ albidæ & fere diaphane) in 
© ipfis reperiri. Ub; ſupra, ® 6.2, And at- 
terwards, & 3. Pulmones eſſe molles flexileſque 
: muſculoſis fibris ceu * explicationis organis 
© deſtitutos. 
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which every where accompany the airy 

they ſages, for the blood to receive there its — 
em, pregnations from the air. 5 
nich From hence I might proceed to the com- 
ately modious form of the ribs (i), the Curious mes 


oer degtitutos. But Dr. Willis as expreſly aſſerts, 
= they have muſculous fibres, and affigns an excel- 
ent uſe of them; © Cellule iftze veſiculares, ut 
M. ixus pro expiratione contracti vos edant, etiam 
e fibras, uti per microſcopium plans conſpicere eſt, 
© muſculares obtinent. Ubi ſupra, & 16. . And in 
the next ſection, Ut pro dati occafione majorem 
t acris copiam exſufflent, aut materiam excutien- 
dam ejiciant, fibris muſcularibus donatæ, ſeſe arc- 
# tids contrahunt, contentaque ſua penitũs extermi- 
© nant, Etenim ordinariæ pectoris ſyſtolz, quas 
© muſculorum relaxationes ex parte efficiunt, aerem 
each. forſan totum I tracheã & bronchis, haud tamen à 
wy « veſiculis, quique vice ejiciunt : propter has (quo- - 

tes opus erit) inaniendas, & totius pectoris cavi- 

e aas plurimim anguſtatur, & cellulz ipſz veſicu- 
"SW © lares A propriis fibris conſtrictis coartantur,” 
(i) © Circa hos motus [ſcil, pectoris dilatatio- 
bk nem, &c,] divini conditoris mechanicen, ad regu- 
vl las mathematicas plane adaptatam, ſatis admirari 
non poſſumus: ſiquidem nulla alia in re maniſe- 
= © ſtitis, O Steg y8wwutrpeiy videtur. Quippe cum 
> pectoris tum ampliatio, tum coarRatio à quibuſ- 
p dam muſculis (quorum munus unicum eſt contra- 
"if © here) perfici debeat; res ita inftituitur, ut coſta 
* quæ thoracis, velut parallelogramma oblongi ver- 
5 * ſus cylindrum incurvati, latera efformant, in figu- 
= ram modd quadratam, cum angulis reQis, pro 
1 6 pectoris ampliatione; modd in 5 cum 


* 
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chaniſm of the intercoſtal muſcles (4), the dia. 
ragm, and all the other muſcles (/), mini- 


ing both to the ordinary, and extraordinary 


. offices 


C angulis acutis pro Gutter contrattione, ducan- 
tur, c.“ Willis «br ſupra, G28. 

Galen having ſpoken of the parts miniſtring to re: 
(piration, concludeth, © Nihil uſquam à natur illo 

- paQto per incuriam fuifſe preteritum, -. que cum 

omnia prieſentiret & provideret, que ſunt neceſ- 
' © faria illa, que cauſe alicujus extiterunt, conſecus 
C * tyra omnibus inſtaurutidnes parare occupavit, cu- 

© jus apparatus Ccopioſa facultas admirabilem ſapien- 
1 Oe ag pert . l. 946. 15. oa 

t N 
(Y For the ſtructure of the intorcoſiale, midridh 


&c. I ſhall refer to Dr. #7, and other anatomikts' 


But Dr. Dreke taxeth Dr. Willis with an error, in 
fancying there is an oppoſition in the office of the 
. Intercoſtals, by er that the fibres of the exter 
nal and internal deouſſate 3 that theres 
fore the external ſerve 5 tho ribs, the internal 
to draw them down. But Dr. Drake is of Steno d 
anti Dr. Meyow's qpiftiion, That notwithſtanding 
the detuſſatĩon of their fibres, the power they exert 
vpon, and the motion they effec in the ribs, is one 
and the ſame. . Drake's Anat. l. AK. e. Jo and d. + c. 5 
Mayow de Nſpir, * „ 

(1) Although Dr. Drake, and ſome ae deny 
the intereoſtals being antagoniſt · muſcles, as in the 
preceding note; yet they, and moſt other anato- 
miſts that I have met with, attribute a conſiderable 
power to them in the act of reſpiration, as they do 
alſo to the ſubclavian and triangular - muſcles but 
the learned Ermailer denies it for theſe —— 
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fices of reſpiration. But paſſing them by, I 
hall {top at — prodig — of ane, 


and manifeſt contrivance of. the Almi 


Creator, which although taken notice of 
others (n), yet cannot be eafily paſſed by's 2 


the ſubject I am upon ; and tha: is, the circu- 
lation 


91. Quia reſpirando nullam in illis contractionem 
a . 2. Quia---- fibi invicem non adducuntur, - 
3. Quia coſtæ omnes ab aliis modd enarratis 
e 9 moventur, idque ſimul, c. Intercoſtales 
itaque, necnon ſubclavios muſculos coftis, parie- 
tum inſtar, ad complenda interſtitia intercoſtalia 
pectuſque integrandum, ac coſtas connectendas, 
interjectos eſſe, probabiliter concludo; quo mu- 
nere triangulares etiam - fungi, ration conſen- 
© taneum eſt.” Etmul. Diſſert. 2. cap. 4. 6. - 
But as to the uſe of the Triangular-Muſele in re- 
ſpiration, we may judge of it, from its remarkable 
fize and uſe in a dog; of which Dr. Willis gives 
this account from Fallopizs: © In. homine parvus 
* aded & ſubtilis iſte [mwſculus] oft, ut vix pro muſ- 
* culo accipi queat : in cane per totum os pectoris 
* protenditur, & cartilagines omnes, etiam vera- 
rum coſtarum ſterno inoſculatas, occupat : Cujus 
* diſcriminis ratio divinam circa animalium fabri- - 
cas providentiam plant indigitat. Quippe com 
* hoc animal, ad curſus velociſſimos & diu continu- 
* andos natum, quo ſanguis, dum intenſits agita- 
8 ur, rite accendatur eventileturque, at᷑rem celer- 
* rims & fortiter uti inſpirare debet----idcirco prop- | 
ter hunc actum firmĩũs obeundum (cujus in ho- 
mine haud magnus eſt uſus) muſculus caninus 
* molem ingentem & tanto operi parem ſortitur. 
Willis ubi ſupra, & 32 
(m) Ray's 2 of Gedin the Guns, Page 343. 


216 O Reſpiraticn. 
I. ion of the blood in the Fœtus in the womb, 
10 different from the method thereof after it is 
born. In the womb, whilſt it is as one body 
with the mother, and there is no _ 


nor place for reſpiration, there are two 
ſages (*) on * for the tranſmiſſion eos the 


blood, 


(=) Mr. Cheſelden, an ingenious and moſt accu. 
rate anatomiſt, having ſomewhat particular in his 
obſervations about the circulation of the blood 
through the heart of the Fetus, I ſhall preſent the 
reader with ſame of his obſervations, which he fa- 
voured me with the ſight of. The blood (faith he) 
© which is brought to the heart by the aſcending 
© Cava, paſſes out of the right auricle into the left, 
through a paſſage called Foramen Ovale, in the 
septum [common to them both] without paſſing 
through the right ventricle (as after the birth) 
< while the blood from the deſcending Cava paſſeth 
© through the right auricle and ventricle into the 
c pulmonary artery, and thence into the Aorta 
2 r the duct, betwixt that and the pulmo- 
_ ©. nary artery, called Ductus Arterioſus, whilſt a 

© ſmall portion of the blood, thrown into the Br 
© monary artery, paſſeth through the lungs, no 
more than is ſufficient: to keep open the pul- 
© monary veſſels, Thus both ventricles are em- 
2 * ployed driving the blood thro* the Aorta to all 
parts of the Fcetus, and to the mother too. But 
© after the birth, the blood being to be driven from 
© the Aortathro' ep cetus alone, and not the mother 
8 too, one ventricle becomes ſufficient, whilſt tlre o: her 
K is employed in driving the blood thro' the lungs, 
© the Ductus arterioſus being ſhut up by means of 


the alteration of its r which happens — it 
from 
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blood, without paſſing it through the lungs. 
But as ſoon as the Fœtus is born, and me 

thereby a. perfectly diſtin being, and breathes 
for itſelf, then theſe two paſſages are mut up; 
one nearly obliterated, the other becomes only 
a ligament, except in ſome creatures that are 
amphibiqus, or are forced to lie long under 
watcr, in whom thele paſſages probably re- 
main open (). And 


from the raiſing of the Aorta by the lungs, when 
© they become inflated. After that the blood is 
© thus driven inta the lungs, in its return it ſhuts 
© the Valve of the Foramen Ovale againſt the 
Foramen itſelf, to whoſe fides it ſoon adheres, 
© and ſo ſtops up the paſſage, The Ductus Arte- 
© rioſus, or Ductus Arterioſus in ligamentum verſus, 
© is ſeldom to be diſcerned in adult bodies, but the 
© figure of the Foramen Ovale is never obliterated.” 
(e) It hath been generally thought to be not im- 
probable, but that on ſome occaſions the Foramen 
al may remain open in man. Ina girl of ſour 
or five years of age, Dr. Connor found it but half 
cloſed, and in the form of a creſcent. And he 
thinks ſomewhat of this kind might be in the per- 
ſon whoſe ſkeleton was found to have no joints in 
the back-bone, ribs, &c. Of which a deſcription, 
with guts, may be found in Phil. Tranſ. No. 218. 
And more largely in his Diſſert. med. phyſ. de flupen- 
do offium coalitu, where he adds to the girl, in whom 
the For, Ov. was not ſhut, a like obſervation of 
another girl he opened at Oxford of three years old 3 
© in qua Foramen Ovale fers erat occluſum, in me- 
© dio tamen, exili foramine, per quod turundam 
© facile tranſmiſi, erat pervium, p. 30. So Mr. Cow- 
per (than whom none more accurate and better 
Vo IL. I. U j udge) 
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And now what action of any rational crea. 
ture, what is there in a man's life, that doth 
more plainly ſhew deſign, reaſon, and contri. 
vance 


: Judge) ſaith, © have often found the Foramen Ova. 
* le open in the adult.“ Anat. append, fig. 3. But 
Mr. Cbeſelden is of a different opinion, of which i 
the following note. 

From ſomewhat of this cauſe, I am apt to thin 
it was that the Tronningbolm gardiner eſcaped drown- 
ing, and ſome others mentioned by Pechlin, Hi 
ſtories are, < Hortulanus Tronningholmenſis etiam. 
© num vivens, annos natus 6 55 pro ill ætate ati 

© adhuc valens & vegetus, cum ante 18 annos, ali 
© in aquas delapſo opem ferre vellet, forte fortuni 
© & ipſe per glaciem incautins procedens, aquas in. 
© cidit 18 ulnas profundas : ubi ille, corpore ereQ 

_ © quaſi ad perpendiculum, pedibus fundo adhafit, 
© Conftitit- fic per 16 horas, antequam produce. 

© retur in auras. Dixit autem, fimul ac infra aqua- 

© rum ſuperficiem fuit demerſus, ſtatim obriguiſk 
© totum, &, ſi quem tum habuit motum & ſenſum, 
© amiſiffe, niſi quod ſonantes Stockholmii campanas 
© etiam ſub aquis obſcurids percipere ſibi fir viſus, 
© Senfit etiam, ſtatim ſeſe velut veſiculam ori ap- 

c plicaſſe, aded ut aqua nulla os penetraverit, in 
© aures verd tranſitum, etiam ſentiente illo, habu- 

© erit; atque inde auditum ſuum debilitatum al. 

c quandiu eſſe. Hoc ſtatu dum 16 horas permanft 

© fruſtra quæſitus, tandem repertum, conto in ca- 

put infixo, cujus etiam ſenſum ſe habuiſſe dixit, 
© fundo extraxerunt, ſperantes ex more aut perſuz- 

- © fione gentis revicturum eſſe. Itaque pannis lin 

© teiſque productum obvolyunt, ne aer admitti pol- 


© ſit- pernicioſus futurus ſubito illapſu ; * 
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_— vance, than this very act of nature doth the 
contrivance and deſign of the great God of 


nature ? What is thought and contrivance, if 
this be not ? namely, that there ſhould be a 
temporary 
* fic ſatis ab atre ſenſim ſenſimque tepidiori loco 
a admovent, mox calidis adoriuntur faſciis, fricant, 
, radunt, & ſufflaminatum tot horis ſanruinis cor- 
© poriſque motum negotiosA illa opera reducunt : de» 
* nique antapopletticis & genialibus liquoribus vitae 
 reddunt & priſtine mobilitati. Retulit is atque 
oſtendit ſe etiamnum in capite circumferre veſti- 
bia violentiæ a conto illatæ, & cephalalgiis vexa- 
ri graviſſimis. Et propter hunc ipſum caſum, re- 
„ ligios à popularibus, & hujuſce rei teſtibus pro- 
batum, Sereniſſimæ Regina matris munificentis 
& annuo ſtipendio eſt donatus- -& ſereniſ. Prin- 
; * Cipi-----oblatus vivus ſui teftis----- confignatam 
quz- manu habes hiſtoriam D. Tüaſii Biblioth. Reg. 
zuiſe . præfecti, qui teſtatus eſt ſe Prænoviſſe mulierem, 
quz tres ipſos dies ſub aquis hæſit, & fimilem in 
anal, modum, quo hortulanus ille, reſuſcitata, adhac 
film dum lucis plenà fruitur uſurà. Accedit Nob. 
ap- © Burmanni----fides, qui confeſſus eſt, - ſe in pago 
t, in " Boneſs parochiz Pithoviæ concionem frequentafſe 
abu, funebrem, in qui dum acta recenſeret præco ſe- 
al. . nis cujuſdam ſeptuagenarii Laur. Jonz----- audi- 
anf. verit ex ore cor cionatoris, vivum eum, adoleſcen- 
c fem 17 annorum aquis ſubverſum, 7 demum heb- 
lixit . domadà (rem prodigioſam 1) extraftum ad ſe re- 
(lng; * diiſe vivum & incolumem.* Pechlin; de Aer. & 
in- Aim. def. c. 10. 
Shall we to this cauſe, or to the offification;” or 
more than ordinary ſtrength of the wind-pipe at- 
tribute the recovery to life of perſons hanged ? Of 
1 2 which 
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temporary part in the body, made juſt for the 
preſent exigence; to continue whilſt there jg 
occaſion for it, and to ceaſe when there iz 
none; in ſome creatures to remain always, by 
reaſon of their amphibious way of living, and 
in land- animals (purely ſuch) to ceaſe. | 

Another excellent contrivance, a-kin to the 
laft, is, for the preſervation of iuch creatures 
5 | whoſe 
which Pechlin gives an inſtance that fell under his 
own knowledge, of a woman hanged, and in all 
appearance dead, but recovered by a phyfician ac- 
cidentally coming in, with a plentiful adminiſtra. 
tion of Spir. Sal. Armon, Pech. 16. c. 7. And the 
=»ſtory of Anne Green, executed at Oxford, Dec. 14. 

1650, is ſtill well remember d among the ſeniors 
there. She was hanged by the neck near half an 
© hour, ſome of her friends in the mean time 
© thumping her on the breaſt, others hanging with 
© all their weight upon her legs, ſometimes lifting 
© her up, -and then pulling her down again with a 
© ſudden jirk, thereby the ſooner to diſpatch her 
© out of her pain; as her printed account word- 
eth it. After ſhe was in her coffin, being obſerved 
to breathe, a luſty fellow ſtamped with all his force 
on her breaſt and ſtomach, to put her out of her 
pain. But by the aſſiſtance of Dr. Perry, Dr. V illi, 
Dr. Bathurſt, and Dr. Clark, ſhe was again brought to 
life. I myſelf ſaw her many years after, after that 
ſhe had (I heard) born divers children. The parti- 
culars of her crime, execution, and reſtauration, 
ſee in a little pamphlet called News from the dead, 
written, as I have been informed, by Dr. Barbi 
(afterwards the moſt vigilant and learned prefident 

of Trinity-College, Oxon) and publiſhed in 1651, with 
verſes upon the occaſion. 
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whoſe occaſions frequently neceſſitate them to 
live without, or with but little reſpiration: 
Fiſhes might be named here, whoſe habitation 
is always in the waters; but theſe belong to 
an element which I cannot at preſent engage 
in. But there are many animals of our own 
element, or y ſo, whoſe organs of reſpi- 
ration, Whoſe blood, whoſe heart, and otl er 
inſtruments of liſe, are admirably accommo- 
dated to their method of living : Thus many 
amphibious creaturcs (p), who live in water as 

PF well 


(p) The Sea-Calf hath the Foramen Ovale, by 
which means it is enabled to ſtay long under water, 
as the Paris Anatomiſts, Of which ſee in boot vi. 
chap. 5. note (c]. 

But the fore-mentioned Mr. Cheſe/den, thinks the 
Foramen Ovale is neither open in amphibious crea- 
tures, nor any adult land-animals. © When I firſt 
* (faith he) applied myſelf to the diſſection of hu- 
man bodies, I had no diſtruſt of the frequent ac- 
counts of the Foramen Ovale being open in adults; 
© but I find fince, that I miſtook the Oſtium Vena 
rum Coronariarum for the Foramen. The like I 
© ſuppoſe authors have done, who aſſert that it is 
© always open in amphibious animals; for we have 
made diligent enquiry into thoſe animals, and ne- 
ver found it open. Neither would that (as they 
© imagine) ſerve theſe creatures to live under water, 
© as the Fœtus doth in Utero, unleſs the Ductus 
© Arterioſus was open alſo.” 

This opinion of Mr. Cheſciden hath this to render 
it probable, That the Oftium Venerum Coronaria- 
rum is ſo near the Foramen Ovale, that without 

5 | U 3 | due 
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well as air; many quadrupeds, birds, inſects, 
and other animals, who can live ſome hours, 
days, yea, whole winters, with little or no re- 
ſpiration, in a torpitude, or ſort of ſleep, or 
middle ſtate between life and death: The pro- 
viſion made for theſe peculiar occaſions of life, 
in the fabrick of the lungs, the heart, and other 
parts of ſuch creatures (9), is manifeſtly the 
work of him, who, as St. Pau! ſaith (7), 
< Giveth to all breath and life, and all things. 


due regard, it may be eaſily miſtaken for it. Such 
therefore as have opportunity of examining this part 
in ibious animals, or any other ſubjeR, ought 
to ſeek for the Oſtium, whenever they ſuſpect they 
have met with the Foramen. 7 

(q) Of the ſingular conformation of the heart and 
lungs of the Tortoiſe, which is an amphibious ani- 
mal, ſee book vi. chap. 5. note (5), 

( As xvii, 25. 5 
eee eee eee 
CHAP. VII. 

Of the Motion of Animals. 

EXT to the two grand acts of animal 
life, their ſenſe and reſpiration, I ſhall 
conſider their Motion, or Locomotive faculty, 
whereby they convey themſelves from place 
to place, according to their occafions, and 
way of life: And the admirable apparatus to 
this purpoſe, is a plain demonſtration of God's 
particular foreſight, care and eſpecial provi- 
_ dence towards all the animal world. 
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And here I might view, in the firſt 

he muſcles, their curious ſtructure (a, the. 
nice tacking them to every joint, to pull ir 
this way, and that way, and the other way, 
according to the ſpecial purpoſe, deſign, and 
once of e er ſuch joint: Alſo their various 
ſize and ſtrength; i-7ze large and 
others leſs, and ſome ſcarce viſible to the 


Inaked eye; all exactly fitted to every place, 


and every uſe of the body. And laſtly, I 
might take notice of the muſcular motions, 
both involuntary and ſpontaneous (5). 

h R Next, 


(a) That the muſcles are compounded of fibres, 
is viſible enough. Which fibres, the curious and 
ingenious Borelli ſaith, are cylindraceous ; not hol- 
low, but filled with a ſpongy, pithy ſubſtance, after 
the manner of elder, as he diſcovered by his mi- 
croſcopes. Borel, de mot, animal. part, I. 

Theſe fibres, he ſaith, are naturally white; but 
derive their redneſs only from the blood in them. 

Theſe fibres do in every muſcle (in the belly at 
leaſt of the muſcle) run parallel to one another, in 
a neat orderly form. But they do not all tend the 
ſame way, but ſome run aſlant, ſome long ways, 
&c, according to the action or poſition of each re- 
ſpective muſcle, The particulars of which, and of 
divers other obſervables in the muſcles, would, be- 
ſides figures, take up too much room in theſe notes 3 
and therefore I muſt refer-to the anatomiſts, par- 
ticularly Steno, Borelli, Cooper, &c. | 

(5) The infinite Creator hath generally exerted his 
art and care, in the provifion made by proper 
muſcles and nerves for all the different motion _—_— 
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Next, I might ſurvey the ſpecial fabrick of 
the bones (4), 5 Se to "animal motion, 


Next, 


animal bodies, both Involutthey,. and voluntary, 
It is a noble providence, that moſt of the vital mo- 
tions, ſuch as of the heart, ſtomach, guts, &c, 
are involuntary, the muſbies acting whether we 
ſleep or wake, whe.her we will or no. And it is 
no leſs providential that ſome, even of the vital 
motions, are partly voluntary, partly involuntary, 
as that, for inſtance, of breathing, which is per- 
formed both ſleeping and waking : but can be in- 
termitted for a ſhort time on occaſion, as for accu- 
rate hearing any thing, &c. or can be increaſed by 
a ſtronger blaſt, to make the greater diſcharges of 
the blood from the lungs, when that any thing over- 
charges them. And as for the other motions of 
the body, as of the limbs, and ſuch as are voluntary, 
it is no leſs providence, that they are abſolutely under 
the power of the will; ſo as that the animal hath 
it in his power to command the muſcles and ſpi- 
rits, or any part of its body, to perform ſuch mo- 


. tions and actions as it hath occaſion for. 


he 5% Quid dicam de offibus ? qu ſubjecta cor- 

ri mirabiles commiſſuras habent, & ad ſtabilita- 

c tem aptas, & ad artus finiendos accommodatas, 

© & ad motum, & ad omnem corporis actionem. 
Cic. de nat. deer, I. 2. c. 55. 

By reaſon it would be endleſs to mention all the 

curioſities obſervable in the bones, I ſhall, for a 


2 ſample, ſingle out only an inſtance or two, to ma- 


nifeſt that deſign was uſed in the a of theſe 

s in man. | 
The firſt ſhall be in the W which (among 
many others) hath theſe two 0 — 
1. Its 
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1. Its different articulations from the other joints 
of the body. For here moſt of the joints are flat, 
and withal guarded with aſperities and hollows, 
made for catching and holding; ſo as firmly to lock 
and keep the joints from luxations, but withal to 
afford them ſuch a motion, as is neceſſary for the 
incurvations of the body. 2. The difference of its 
own joints in the neck, back, and loins. In the 
neck, the Atlas, or upper vertebra, as alſo the Den- 
tata, are curiouſly made, and jointed (differently 
from the reft) for the commodious and eaſy bend- 
ing and turning the head every way. In the Tho- 
rax, or back, the joints are more cloſe and firm ; 
and in the loins, more lax and pliant; as alſo the 
ſpines are different, and the knobs and ſockets 
turned the quite contrary way, to anſwer the oc - 
fions the body hath to bend more there, than higher 
in the back, I ſhall cloſe this remark with the late 
ingenious Dr, K:iÞs obſervation. | 
© The ſtructure of the Spine is the very beſt that 
© can be contrived z for had it been all bone, we 
© could have had ho motion in our backs; had it 
© been of two or three bones articulated for motion, 
©'the Medulla Spinalis muſt have been neceſſarily 
© bruiſed at every angle or joint; beſides, the 
© whole would not have been ſo pliable for the 
© ſeveral poſtures we have occafion to put ourſelves 
© in. If it had been made of feveral bones, with- 
© out intervening cartilages, we ſhould have had no 
© more uſe of it, than if it had been but one bone. 
© If each Vertebra had had its own diſtinct carti- 
© lages, it might Have been eaſily diſlocated, And 
* laſtly, the oblique proceſſes of each ſuperior and 
© inferior Vertebra keep the middle one, that it can 
© neither be thruſt backwards nor forwards to com- 
* preſs the Medulla Spinalis,* Keil's anat. cap. 5. C8. 
___- Compare 


226 e Motion Book IV. 


Next, I might take notice of the joints {/, 
| Een W form ad} Wy to the place, and 
office 


ö here what Galen ſaith of the articula. 

| tions, ligaments, perforation, &c. of the Spine, to 

prove the wiſdom and providence of the maker of 
animal bodies, againſt ſuck uck as found fault with na- 
ture s works; among which he names Drzageraz, 

Anaxaporas, Aſclepiades, and Epricurus. Vid. Galen. 

de * J. 12. init, and chap. 11, &c. alſo J. 13. 

init. 

„ The next inſtance ſhall be in one or two 
things, wherein the ſkeletons of ſexes differ. Thus 
the Pelvis made in the belly by the Ilium, Oſſa Cox- 
endicis and Pubis, is larger in a female than male 
ſkeleton, that there may be more room for the lying 
of the Viſcera and Fœtus. So the cartilage bracing 
together the two Offa Pubis, or Sharebones, Bar- 
tholine faith, is twice thicker and laxer in women 
than men: As alſo is the cartilage that tieth the 
Os Sacrum to its Vertebra; and all to give way to 

the paſſage of the Fœtus. 

Another conſiderable difference is in the cartila- 
ginous production of the ſeven long ribs, whereby 
they are braced to the breaſt-bone. Theſe are 
harder and firmer in women than in men; the bct- 
ter to ſupport the weight of the breaſts, the ſuck- 
ing infant, &c, 

(aa] It is remarkable in the joints, and a manifeſt 

Act of caution and deſign: 1. That altho* the mo- 

tion of the limbs be circular, yet the center of that 
motion is not in a point, but an ample ſuperficies. 

In a point, the bones would wear and penetrate 

one another; the Joints would be exceedingly 

* ec. but the Joints conſiſting of roy 
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office they are employed in; their bandage, 
keeping them from luxations ; the oily mat- 


fuperficies, concave, and convex, ſome furrowed 


and ridged, ſome like a ball and ſocket, and all lubri- 


cated with an oily ſubſtance, they are incomparably 
prepared both for motion and ſtrength, 2. That 
the bones next the joint are not ſpungy; as their 
extremities commonly are, nor hard and brittle, 
but capped with a ſtrong, tough, ſmooth, cartila- 
ginous ſubſtanee, ferving both to ſtrength and 
motion. | 

But let us here take notice of what Gal men- 
tions on this ſubject. Articulorum unuſquiſque 
© eminentiam cavitati immiſſam habet: Verunta- 
men hoc fortaſſe non aded mirabile eſt: Sed fi, con- 
ſideratà omnium totius corporis offium mutua 
* connexione, eminentias cavitatibus ſuſcipientibus 
© zquales ſemper inveneris, hoc mirabile. Si enim 
« juſto amplior eſſet cavitas, laxus ſans & infirmus 
© fieret articulus ; fi ſtriftior, motus diſiculter fie- 
ret, ut qui nullam verſionem haberet z ac peri- 
* culum etlet non parvum, eminentias offium ara» 
tas frangi : ſed horum neutrum factum eſt. 
* Sed quoniam ex tam ſecuri conſtructione pericu- 
© lum erat, ne motiones difficilias fierent, & emi- 
nentiæ offium extererentur, duplex rurſus auxi- 
© lium in id natura molita eſt. 1. Cartilagine os 
* utrumque ſubjungens, atque obtinens : alterum, 
© ipſis cartilaginibus humorem unctuoſum, velut 
* oleum, ſuperfundens ; per quem facile _— 
Ex attritu contumax omnis articulatio offium fad a 
* eſt.----- Ut undique diligenter . articulus omnis 
* cuſtodiretur, ligamenta quædam ex utroque eſſe 
* produxit natura. Galen de uf. part. J. 1. c. 15» 
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ter (e) to lubricate them, and their own 

ſmoothneſs to facilitate their motion. 
And laſtly, I might trace the various nerve 
throughout the body, ſent about to miniſter to 
its various motions (Vs þ.- 1 might conſider 
| their 


(e) For the affording this aily or mycilaginoy 
matter, there are Glandules very commaodiouſly 

aced near the joints, ſo as not to ſuffer too great 
compreſſion by the motion of the neighbouring 
bones, and yet to receive a due ure, ſo as to 
cauſe a fufficient emiſſion of the mucilage into the 
joints. Alſo, another thing conſiderable is, that 
the excretory ducts of the Mucilaginous Glands hay 
ſome length in their paſſage from the glands to their 
mouths ; which is a good contrivance, to prevent 
their mouths being oppreſſed by the mucilage, a 
alſo to hinder the too plentiful effuſion thereof, but 
yet to afford a due expreſſure of it at all times, ani 
on all occaſions, as particularly in violent and 
long-continued motions of the joints, when ther 
is a greater than ordinary expence of it. See Cow- 
per's Anat, Tab. 79. 

(F) There is no doubt to be made, but that the 
muſcles receive their motion from the nerves. Fot 
if a nerve be out, or ſtreightly bound, that goes tt 
any muſcle, that muſcle ſhall immediately loſe iu 

motion. Which is doubtleſs the caſe of paralyticks 
whoſe nerves are ſome of them by obſtructions, a 
ſuch like means, reduced to the ſame ſtate as if c 
or bound. 

And this alſo is the cauſe of that numbneſs « 
leepineſs we find oftentimes, by hog fitting ori 
e 
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their origin (g), their ramifications to the ſe- 
veral parts, and their inoſculations with one 
another, according to the harmony and accord 
of one part with another, neceſſary tor the 
benefit of the animal. But ſome of theſe 
things I have po ſome touches upon alrea- 
dy, and more I ſhall mention hereafter (4), 
ouſly iſ and it would be tedious here to inſiſt upon 
rea them all. | 
inf I ſhall therefore only ſpeak diſtinctly to the 
su locomotive act itſelf, or what directly relates 
to it. : | | 
as And here it is admirable to confider the 
the: Yarious methods of nature (i), ſuited to the 
| occaſions 


* 8 Neither is this a modern notion only ; for Galen 
„bu faith, © Principium nervorum omnium cerebrum eſt, 
an & ſpinalis medulla.---- Et nervi à cerebro anima- 
© lem virtutem accipiunt-----nervorum utilitas et 
* facultatem ſensũs & motũs A principio in partes 
© diducere,* And this he intimates to have been 
the opinion of Hippocrates and Plato, de wp. part. I. 1. 
c. 16, & paſſim. TOP - 

(g) Dr. Wills thinks, that in the brain the ſpi- 
rits are elaborated that miniſter to voluntary mo- 
tion; but in the Cerebellum, ſuch as affect invo- 
luntary, or natural motions; ſuch as that of the 
hearts, the lungs, &c. Cerebri Anat. c. 15. 

( See book v. chap. 8. : ; . 

(i) To the foregoing, I ſhall briefly add ſome 
examples of the ſpecial proviſion made for the mo- 
tionof ſome animals by temporary parts. Frogs and 
Toads, in their Tad-pole ſtate, have tails, which 
fall off when their legs are grown out, The La- 
Vo . I, X certa 
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or ſinuous motion (performed with no leſs art, 
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occaſions of various animals. In ſome their 
motion is ſwift, in others flow ; in ſome per. 
formed with two, four, or more legs; in 
ſome with two, or four wings ; in ſome with 
neither (Y). Fo 

And firſt for ſwift or flow motions. This 
we find is proportional to the occaſions of each 
reſpective animal. Reptiles, whoſe food, ha- 
bitation, and nefts, lie in the next clod, plant, 
tree, or hole, or can bear long hunger and 


| hardſhip, they need neither legs nor wing 


for their tranſportation; but their vermicular 


. an 
certa Aquatica, or Water-Newt, when young, hath 


four neat ramified fins, two on a fide, growing 


out a little above its fore-legs, to poiſe and keep its 
body upright (which gives it the reſemblance of a 
young fiſh) which fall off when the legs are grown, 
And the Nymphæ and Aureliæ, of all or moſt of 
the inſects bred in the waters, as they have parti- 
cular forms, different from the inſects they pro- 
duce ; ſo have alſo peculiar parts afforded them for 
their motions in the waters ; oars, tails, and every 
part adapted to the waters, which are utterly va- 
ried in the inſeQs themſelves, in their mature ſtats 
in the air. | | 
(Jam verd alia animalia gradiendo, alia fer- 
© pendo, ad paſtum accedunt, alia volando, alia 
© nando.* Cic. de nat. deor. I. 2. c. 47. i 
Compare alſo what Galen excellently obſerves 


concerning the number of feet in man, and in other 


animals ; and the wiſe proviſion thereby made for 
the uſe and benefit of the reſpective animals, Dt 


of. part. in the beginning of the third book, 
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and as curiouſly provided for as the legs or 
wings of other eee This, I fay) is” ſuf- 
ficient for their conveyance. 
Man and beats, whoſe occaſions require a 
room, have accordingly a ſwifter mo- 
tion, with proper engines for that ſervice; 
anſwerable to their range for food, their oc- 
cupation of buſineſs, or their want of arma- 
fure, and to ſecure them againſt harms (H. 
But for the winged creatures (birds and in- 
ſects) as they are to traverſe large tracts of 
land and water for their food, for their com- 
modious habitation, or breeding their j 
to find places of retreat and ſecurity from 
chiefs ; ſo they have accordingly the 
of flying in the air, and that ſwiftly or lowly, 
a long or a ſhort time, according to their oc- 
_ and way of life. And 


— whole body, are curiouſly 
Nl Be ck a motion; as I intend to 


2 


(0 As I ſhall hereafter ſhew, that the indulgent 
Creator hath abundantly provided for the ſafety of 
animals” by their cloathing, habitations,  ſagacity» 
and inſtruments of defence; ſo there appears to be 
a contemperament of their motion with theſe pro- 
viſions, They that are well armed and "0 IG 
have commonly a flower motion; w hereas they that | 


helpleſs animals are commonly \wift ; thus Deer 
and Hares; but animals endowed with courage, 
craft, arms, c. commonly have a ſlower motion. 
65 See book vii. chap. = 

8 X 2 


$12 The Motion Book IV. 
Another remarkable thing in the motive fa, 
culty of all creatures, is the neat, geometrical 
performance of it. The moſt, accurate ma- 
thematician, the moſt ſkilful in mechanick 
- motions, cannot preſcribe a nicer motion (than 
what they perform) to the legs and wings of 
thoſe that walk or fly (=), or to. the bodies 
of thoſe that creep (o). Neither can the 
body be more compleatly. poiſed for the 
motion it is to have in every creature, than 
it already actually is. From the larget 
elephant to the ſmalleſt mite, we find the 
body artfully balanced (p). The head nat 
too heavy, nor too light for the reſt of the 
7 — nor the reſt of the body for it (g). The 
Viſcera are not let looſe, or ſo cet a 
()] See book vii. chap, 1. the end. | * 
(e) See book ix, chap. 1. note (e). 
_ (#) © Siquis unquam alius opifex, æqualitatis & 
© proportionis magnam habuit providentiam, cert 
natura habuit in animalium corporibus tonfor- 
« mandis ; unde Hippocrates eam rectiſſimꝭ juſtan 
© nominat.* Galen. de uf. part, J. 2. c. 26. 
(9) The make of the bodies of ſome water-fow|, 
ſeems to contradi what I here ſay, the heads and 
Jong necks of ſome, as of ſwans, ducks, and geeſe; 
and the hinder parts of others, as of the Doucke 
and Moor-hen, and ſome other kinds, ſeeming t1 
be too heavy for the reſt of their body. But.inſteal 
of being an argument againſt, it is a notable in- 
ſtance of, the divine art and providence, theſe thing 
being nice accommodations to their . way of lite, 
| Of fuch as have long necks, ſee byok vii, chap, 3, 
Pop (2), k . TD Apd 
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ſwag, overbalance, or over-ſet the ; 
but res, and diftributed to ah 
the æquipoiſe of the body: The motive 
parts alſo are admirably well fixed in reſpect 
to the center of 2 z placed in the very 
point, fitteſt to ſupport and convey the body. 
Every leg beareth his true ſhare of the bo- 
dy's weight. And the wings ſo nicely are 
ſet to the center of gravity, as even in that 
fluid medium, the air, the body is as truly ba- 
lanced, as we could have balanced it with 
niceſt ſcales. | | 

But among all creatures, none more ele- 
gant than the fizing the body of man, the 
gauging his body ſo nicely, as to be able to 
ſtand ere, to ſtoop, to fit, and indeed to 
move any way, only with the help of ſo ſmall a 
— as the _ (r) ; whoſe mechanifm of bones, 

ons, muſcles, to this purpoſe, is 

curious and admirable. TM 


And for ſuch whoſe hinder parts ſeem to over- 
balance their foremoſt parts, whereby they fly with 
their bodies in a manner erect, this alſo is an excel 
lent accommodation to their way of life, which is 
diving rather than flying. Vide book vii, chap.. 4 
note (4), 

(] See book v. chap. 2. note ( 
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AVING diſpatched the motion of 
animals, let us in the next place conſi- 
der the place which the infinitely wiſe Creator 
hath appointed them to move and act, and 
rm the offices of the creation in. And 
we find every particular well ordered. 
All parts of our terraqueous globe fit for an 
animal to live and act in, are ſufficiently 
ſtocked with proper inhabitants: The 
element (unfit, one would think, for reſpira- 
tion and life) abounding with creatures fitted 
for it; its bowels abundantly ftored, and its 
ſurface well beſpread. The earth alſo is plen- 
tifully ſtocked in all its parts, where animals 
can be of any uſe ;' not probably the deepeſt 
bowels thereof indeed, being parts in all like- 
lihood unfit for habitation and action, and 
where a living creature would be uſeleſs in the 
world; but the ſurface every where abun- 
dantly ſtored. | 
But that which is moſt conſiderable in this 
matter, and plainly ſheweth the divine ma- 
nagement in the caſe, is, that thoſe creatures 
are manifeſtly deſigned for the place in which 
they are, and the uſe and ſervices they per- 


| form therein. I all he ai of qur globe 


* 
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ad been made by chance, or placed by chance, 
xr without the divine providence, their organs 
vould have been otherwiſe than they are, and 
their place and reſidence confuſed and jum- 
bled: Their organs (for inſtance) of reſpira- 
jon, of viſion, and of motion, would = 
fitted any medium, or have needed none ; 
heir ſtomachs would have ſerved any food, 
and their blood, and covering of their bodies 
een made for any clime, or only one clime. 


ind MConſequently all the animal world would 
ed. Wave been in a confuſed, inconvenient, and 
an Meilorderly commixture. One animal would 
tly rave wanted food, another habitation, and 

moſt of them ſafety. They would have all 
ra- flocked to one, or a few places, taken up their 
ted Welt in the temperate zones only, and coveted 


one food, the eaſieſt to come at, and moſt 
pecious in ſhew ; and ſo would have poiſoned, 
arved, or greatly incommoded one another. 
But as the matter is now ordered, the globe is 
qually 2 ; ſo that no place wanteth 
F 
tute of a pro ace, | 
o its life. healtl, and pleaſure. As the ſur- 
face of the terraqueous globe is covered with 
different ſoils, with hills and vales, with ſeas, 
vers, lakes, and ponds, with divers trees and 
plants, in the ſeveral places; ſo all theſe have 
teir animal inhabitants, whoſe organs of life 
ind action are manifeſtly adapted to ſuch and 
ſuch places and things; whoſe — 
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ſick, and every other convenience of life, ix 
to be met with at that very place appointed it. 
The watery, the amphibious (a), the airy in- 

habitants, and thoſe on the dry land ſurface, 
and the ſubterraneous under it, they all live, 
and act with pleaſure ; they are gay, and 
riſh in their proper e and allote 
place ; want neither for food, cleathing, 
or — would dwindle and die, de. 
ſtroy, or poiſon one another, if all covered the 
ſame element, place, or food. 

Nay, and as the matter is admirably well 
ordered, yet conſidering the world's increaſe, 
there would not be ſufficient room, food, and 
other neceſſaries for all the living creatures, 
without another grand act of the divine wiſ- 
dom and providence, which is, the balancing 
the number of individuals of each ſpecies of 
creatures, in that place appointed thereto: 
Of which in the next chapter. 


"(a) © Eft etiam admiratio nonnulla in beſtiis a- 
© quatilibus iis, quæ gignuntur in terra : veluti 
© Crocodili, fluviatileſque teſtudines, quzdamque 

© ſerpentes ortz extra aquam, ſimul ac primim 
© niti poſſunt, aquam perſequuntur. Quin etiam 
© Anatum ova Gallinis ſzpe ſ upponimus------- 

[Pulli] deinde eas [matres] relinquunt------- & 
_ © effugiunt, cùm primim aquam, quaſi naturalem 

© domum, videre potuerunt. Cic. de nat, deer, 
J. 2. c. 45. | | 
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Tc RISES 
Of the Balance of Animals, or the due Pro- 
port ian in which the world is flocked with 
them. | 


HE whole ſurface of our globe can 

afford room and ſupport only to ſuch a 
number of all ſorts of creatures ; and if by 
their doubling, trebling, or any other multi- 
plication of their kind, they ſhould increaſe 
to double or treble that number, they muſt 
ſtarve, or devour one another. The keepi 
therefore the balance even, is manifeſtly a 
work of the divine wiſdom and providence. 
To which end, the author of life hath 
determined the life of all creatures to ſuch a 
length, and their increaſe to ſuch a number, 
porn to their uſe in the world. The 

e 


of ſome creatures is long, and their in- 
ereaſe but ſmall, and by that means they 


do 
not over - ſtock the world. And the fame be- 
nefit is effected, where the increaſe is great, 
by the brevity of ſuch creatures lives, by their 

great_uſe, and the frequent occaſions there are 
"ofthem for food to man, or other animals. 
It is a very remarkable act of the divine pro- 
vidence, that uſeful creatures are produced in 
great plenty (a), and others in leſs. The pro- 
(a) © Benigna circa hoc natura, innocua & eſcu- 
* lenta animalia foecunda generavit,* Plin, nat, 


. . 8. c. 55. To 
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digious and frequent increaſe of inſects, both 
in and out of the waters, may exemplify the 
one; and *'tis obſervable in the other, that 
creatures leſs uſeful, or by their voracity per- 
nicious, have commonly fewer young, or do 
ſeldomer bring forth: Of which many in- 
ſtances may be given in the voracious beaſts 
and birds. But there is one ſo peculiar an ani- 
mal, as if made for a particular inſtance in 

our preſent caſe, and that is the Cuntur of 
Peru (6) : a fowl of that magnitude, ſtrength 


_ (5): Captain J. Streng gave me this account to- 
gether with a quill-feather of the Cuntur [or 
Condor] of Peru, On the coaſt of Chili, they met 
with this bird in about 33* S. Lat. not far from 
© Mocha, an ifland in the South-ſea---- They ſhot 
© it fitting on a cliff, by the ſea-fide ; that it was 
© -x6 feet from wing to wing extended; that the 
© Spaniſh inhabitants told them they were afraid of 
© theſe birds, leſt they ſhould prey upon their chil- 
© dren. And the feather he gave me (ſaith the 
© doQor) is 2 feet 4 inches long ; the quill-part 5 
_ © inches three quarters long, and 1 inch and half 
© about in the largeſt part. It weighed 3 drams, 
© 27 grains and half, and is of a dark-brown co- 
jour. Dr. Sloane in Philoſ. Tranſ. N 208. 
To this account, the Doctor (in a letter to Mr. 
Ray, March 31, 1694, with other papers of Mr. Ray's 
in my hands) adds the teſtimony of Fof. Acofa, 
I. 4. c. 7. and Garfilas de la Vega, who, J. 8. 
7. x9, faith, There are other fowl called 

Cuntur, and by the Spaniards corruptly Con- 
_ © dor. Many of theſe fowls having been killed 
_ © by the Spaniards, had their proportion hn, 


. „„ Hl. 1 ming 4 K ITY 


Py _— 


8. 8 


FESEREAFE 


FER 


2 
wn 


Y 8 2 


BAL ISSPED. 


Chap. x. of Animal. 239 
and appetite, as to ſeize not only on the ſheep, 
and ler cattle, but even the — beaſts, 
yea the very children too. Now theſe, as 
they are the moſt pernicious of birds, ſo are 
they the moſt rare, being ſeldom ſeen, or only . 
one, or a few in large countries; enough to 
keep up the ſpecies, but not to over-charge 
the world. 

Thus the balance of the animal world, is, 
throughout all ages, kept even ; and by a cu- 
rious harmony, and juſt proportion between 
the increaſe of all animals, and the length of 
their lives, the world is through all ages well, 
but not over-ſored : One generation paſſeth 
* away, and another generation cometh (e), 


© from end to end of their wings meaſured 15 or 
© 16 feet.--—- Nature, to temper and ailay their 
© fierceneſs, denied them the talons which are 
© given to the Eagle; their feet being tipped with 
* claws, like a hen: However, their beak is ſtrong 
© enough to tear off the hide, and rip up the bowels 
of an Ox, Two of them will attempt a Cow or 
© Bull, and devour him: And it hath often hap- 
« pened, that one of them alone hath aſſaulted boys 
# of ten or twelve years of age, and eaten them. 
Their colour is black and white, like a Magpie. 
© It is well there are but few of them; for if there 
* were many, they would very much deſtroy the 
© cattle. They have on the fore part of their head, 
© a comb, not pointed like that of a Cock; but ra- 
© ther even, in the form of a razor. When they 
come to alight from the air, they make ſuch a 
* humming noiſe with the fluttering of their wings, 
* as is enough to aſtoniſh, or make a man deaf. 

Y Eceleſe i. 4. | 
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ſo equally in its room, to balance the ſtock of 
the terraqueous globe in all ages and places,and 
among all creatures, that it is an actual de. 
monſtration of our ſaviour's aſſertion, Matth, 
x. 29. that the moſt inconſiderable, common 
creature, Even a Sparrow (two of which an 
ſold for a farthing) doth not fall on the 
ground without our heavenly father.” 
© This providence of God is remarkable in 
every ſpecies of living creatures: But that eſ. 
ial management of the recruits and decay 
of mankind, ſo equally all the world over, 
deſerves our ſpecial obſervation. In the be. 
inning of the world, and ſo after Noah's 
flood, the longevity of men, as it was of ab- 
ſolute neceſſity to the more ipeedy peopling of 
the new world; ſo is a ſpecial inſtance of the 
divine providence in this matter (4). And the 
| | e 
(4) The divine providence doth not only appear 
in the longevity of men immediately after the crea- 
tion and flood, but alſo in their different longevity 
at thoſe two times : immediately after the creation, 
when the world was to be peopled by one man, and 
one woman, the age of the greateſt part of thoſe on 
record, was goo years and upwards : but after the 
flood, when there were three perſons by whom the 
world was to be peopled, none of thoſe patriarchs, 
Except Shem, arrived to the age of 500; and only 
the three firſt of Shew's line; viz. Arphaxad, Salah, 
and Eber, came near that age ; which was in the 
firſt century after the flood. But in the ſecond cen- 
tury we do not find any reached the age of 240. 
And in the third century (about the latter end — 
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fame providence appears in the following ages, 
when the world was pretty well peopled,. in 
reducing the 222 age of man then to 120 

(Ger. vi z.) in proportion to the occa- 
. of Ge he And laftly, - 
when the world was fully peopled after the 
flood (as it was 1n the age of Moſes, . and fo 
down to our preſent time) the leſſening the 
common age of man to * ar 80 years (e) 


which Abrabam was been): none, except Trab, ar- 
rived to 200 years: by which time the world was 
ſo well peopled (that part of it, at leaſt, where A- 
bom dwelt) that they had built cities, and began to 
be cantoned into diſtin nations and ſocieties, un- 
der their reſpective kings; ſo that they were able 


to wage war, four kings againſt five, Gen. xiv. 


Nay, if the accounts of Anian, Beroſus, Manetho, 
and others; yea, Africanus, d be credited; the 
world was ſo well peopled; even before the times 
we ſpeak of, as to afford ſufficient numbers for the 
great kingdoms of Mria, Egypt, Perſia, c. But 
learned men generally, with great reaſon, reje& 
theſe as legendary accounts. 

If the reader hath a mind to ſee a computation 
of the increaſe of mankind, in the three firſt centu- 
ries after the flood, he may find two different ones, 
of the moſt learned archbiſhop Uſer, and Petawins ; 


together with a refutation of the ſo early beginning 


of the Aſſyrian Monarchy ; as alſo reaſons for plac- 
ing Abraham near a thouſand years after the flood, 
in our moſt learned 23 Stilling fleet s Orig. Sacr. 
book iii; chap; 4. 8 9. 

(e) That A age of man hath been the ſame 
in all ages ſince the world was peopled, is maniſeſt 
from prophane, as well as ſacred hiſtory, To paſs 
Vo 1. I. Y by 
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(the age mentioned by Moſes, P/al. xc. 10. 
This, I fay) is manifeſtly an appointment of 
the ſame Münte Lord that ruleth the world: 
For, by this means, the peopled world is kept 
at a convenient 2 ; nethr too full, nor too 

empty, 
88 Plato lived to the age of $1, and was 
accounted an old man. And thoſe which Pliny 
reckons up, J. 7. c. 48, as rare examples of long 
life, may, for the moſt part, be matched by our 
modern hiſtories ; eſpecially ſuch as. Pliny himſelf 
gave credit unto, Dr, Plot hath given us divers i 2 
ſtances in his hiſtory of Oxferdſbire, c. 2. & 3. and 
28. § 54. and hiſtory of Staſſordſpire, c. 8. 5 gu, 
Sc. Among others, one is of twelve tenants of 
Mr. Biddulpb's, chat together made 1000 years of 
age. But the moſt conſiderable examples of aged 
perſons among us, is of old Parre of Shropſhire, who 
lived 152 years 9 months, according to the learned 
Dr. Harvey's account; and Henry Fenkins of York- 
Hire, who lived 1 69 years, according to the aceount 
of my learned and ingenious friend Dr. Tancred Ro- 
binſon ; Of both which, with others, ſee Lerutb. 
gbridg. Philoſ. Tranſ. V. 3. p. 306. The great age 
of Parre of Shropſhire, minds me of an obſervation 
of the reverend Mr. Plaxton, that in his two pa- 
riſnes of Kinardſey and Donington in Shropſhire, every 
fixth ſoul was ſixty years of age, or upwards. Phil, 
Trenſ. Ne 310. 

And if we ſtep farther north into Scotland, we 
ſhall find divers recorded for their great age : Of 
which I ſhall preſent the reader with only one mo- 
dern example of one Laurence, who married a wife 
after he was-100 years of age, and would go out ta 
fea @ fiſhing in his little boat, when he was 140 
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empty. For if men (the generality of them [ 
years old i and is lately dead of no other diſtemper 
but mere old age, ſaith Sir Rob. Sibbald, Prodr; 
bift. nat. Scot, p. 44. l. 3. P. 4+ 

As for foreigners, the examples would be end- 
leſs ; and therefore that of Feb. Ottele ſhall ſuffice, 
who was as famous for his beard, as for being 115 
years of age, He was but two Brabant ells 3-gths 
high ; and his long grey -beard was one ell 1-4th 


long. His picture and account may be ſeen in 


Germ. T. 3. Obſ. 163. 


As for the ſtory Roger Bacon tells, of one that 


lived goo years by the help of a certain medicine, 
and many other ſuch. ſtories, I look upon them as 
* And no better is that of the Wandering 
ew, named Job. Buttadeus, ſaid to have been pre- 

nt at our Saviour's crucifixion ;z although very ſe- 


rious ſtories are told of his being ſeen at Antwerp, 


and in France, about the middle of the laſt century 
but one; and before in Ann. 1542, converſed with 
by Paul of Eitſen, biſhop of Slefwick; and before that, 
Viz, in 1228, ſeen and converſed with by an Ar- 
„ and by others at 
other times. 

Fe ſee more examples, 
he may meet with ſome of all ages, in the learned 
HakewilPs Apel. p. 18 1. whete he will alſo find that 
c 
and length of human life, The brevity thereof he 
attributeth to a tender education, ſucking ftrange 
nurſes, too haſty marriages ; but above all, to luxu- 
ry, high ſauces, ſtrong liquors, &c. The longevity 
of the ancients he aſcribes to temperance in meat 
and drink, anointing the body, the uſe of ſaffron 


and boney, warm cloaths, leſſer doors and windows, 


leſs phyſick, and more exerciſe, 
* 2 
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mean) were to live now to Methuſelah's age 
of 969 years, or only to Abraham's long after 
the flood, of 175 years, the world would be 
too much over-run ; or if the age of man was 
limited to that of divers other animals, to ten, 
twenty, or thirty years only; the decays then 
'of mankind would be too faſt : But at the mid- 
dle rate mentioned, the balance is nearly even, 
and life and death keep an equal pace.. Which 
.£quality is ſo great and harmonious, and fo 
. manifeſtan inſtance of the divine management, 
that I ſhall ſpend ſome remarks upon it. 
It appears from our beſt accounts of theſe 
matters, that in our European parts (/), and 
(The proportions which Marriages bear to 
- Births, and Births to Burials, in divers parts of Eu- 
pe, may be ſeen at an eaſy view in this Table. 


"i Places. Narri. to Births a 
8 Name of the Pl af Be births: as bartalz:; b 


-Evgland in general. © aro 463[r'r2to x 
London. 8 „ 1 ˖% % x to 
Heusſbire, from 1559, to 1658. 1 to 4 12 to 


Tiverton in Devon. 1560 to 1649. 1 to 37 j1'26to 
Cranbrook in Kent, 1560, to 1649. 1 to 3˙91˙6 to 
_fynboinNorthamptonſh.forx18 years 1 to 6 16 to 
Leeds in Yorkſhire for 122 pe. 2 ·0 3 [1'7 to 
Harwrod in Yorkſforre 57 years. to 3'4 |1'23to 
Upminſter in Effex 100 years. Ito 4'6 | x'o8$to 
Frankfort on the Main in 1695. 1 to 3˙7 |1'2 to 
Old; mid. and lower Marckin 1698.1 to 3*7 | 1'9 to 
Dorn. of the K. of Praſſia in 1698. 1 to 37 |1'5 to 
Breſiæww in Sileſ. from 1687, to169 1. ">. FY 
Faris in 1670, 1671, 1672, 1 7 [ tor 


- 0 
Gy 4 4.4 4 tf hot td ot hat he + hot 


f 


— — 


f 
. 
m_ 


2 
* by 


Chap. =. : of Animals. : 245 


4 OY 4 M1444 44 fot td wt hat had + hot 


I believe the fame is throughout the world; 
that, I ſay, there is . 
tion in the propagation of mankind : a 
number marry (g), ſo many are born, ſuch a 
number die ; in proportion to the number of 
Which table I made from Major Graunt's obſer - 
vations on the bills of mortality z Mr. King's ob- 
ſervations in the firſt of Dr, Davenant's eſſay s; and 
what I find put together by my ingenious friend 
Mr. Lowthorp, in his abridgment, Vel. III. p. 668, 
and my own regiſter of Upminfier, That from Ayn 
he's regiſter in Northamptonſhire, I had from the pre- 
ſent rector, the learned and ingenious Mr. Waſfe : 
And I was promiſed ſome accounts from the north, 
and divers other parts of this kingdom; but have 
not yet receiv'd them: Only thoſe of Leeds and 
Harwood in Yorkſhire, from my curious and inge 
nious friend Mr. 6 | 
(z) The preceding table ſhews, that marriages, 
one with another, do each of them produce about 
four births; not only in England, but in other parts 
of Europe alſo. . 
And by Mr. King's eſtimate (the beſt computa- 
tions I imagine of any, being derived from the beſh 
accounts; ſuch as the marriage, birth, burial-act, 
the poll-books, &c. by his eſtimate (I fay) about xr 
in 104 marry, For he judgeth the number of the 
ple in England to be about five millions and a 
; of which about 41000 annually marry. As 
to what might be farther remarked concerning mar- 
riages, in regard of the rites and cuſtoms of ſeveral 
nations, the age to which divers nations limitted 
marriages, &c, it would be endleſs, and too much 
out of the way to mention them: I ſhall only 
FI DP Y 3 therefore, 
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rſons in every nation, country, or pariſh, 
And as to births, two things are very conſi- 
derable: One is the proportion of males and 
females (% not ina wide proportion, not an 

| : - uncertain, 


therefore, for the reader's Aten take notice of 
the jeer of LaFantivs; © Quare apud poẽtas ſalaciſ- 
£ * Amur Jupiter defiit liberos tollere ? Utrum ſexa. 
£ genarius factus, & ei Lex Papia fibulam impoſuit?? 
LaRant. Inflit. J. 1. c. 16. By which Lex Papia, 
men were prohibited to marry after 50, and women 
after 50 years of age. 
(5) Major Graum (whoſe conclufions ſeem to be 
well- grounded) and Mr, King, diſagree i in the pro- 
| portions they aſſign to males and females. This 
latter makes in London, 10 males to 13 females ; in 
other cities and 8 8 to 93 and in the 
| Villages and hamlets, 109 males to 99 females, But 
Major Craunt, both from the London, and Country 
bills, ſaith, there are 24 n males to 13 females : : From 
whepce he juſtly infers, That chriſtian religion, 
© prohibiting polygamy, is more agreeable to the 
© Jaw of nature than Mahumetiſm, and others that 
< allow it, chap. 8. 
This proportion of 14 to 13, Ti imagine, is nearly 
juſt, it being agreeable to the bills I have met with, 
as well as thoſe in Mr. Graznz. In the 100 years, 
for example, of my own pariſh-regiſter, although 
the burials of males and females were nearly equal, 
being 636 males, and 623 females, in all that 
z yet there were baptized 70g males, and but 
675 females, which is 13 females to 13'7 males. 
Which inequality. ſhews,. not only, that one man 
ought to have but one wife ; but alſo that every 
W may, without polygamy, have an n 


** 
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uncertain, accidental number at all adventures, 
but nearly equal. © Another thing is, that a 
few more are born than appear to die, in any 
certain place (9) Which i an admirable pro 
viſion 
it ſne doth not bar herſelf by the want of virtue, by 
denial, &c. Alſo this ſurpluſage of males is very 
uſeful for the ſupplies of war, the ſeas, and other 
ſuch expences of the men above the women. 

That this is a work of the divine providence, and 
not a matter of chance, is well made out by the very 
laws of chance, by a perſon able to do it, the in- 
genious and learned Dr, Arbuthnot, He ſuppoſeth 
Thomas to lay againſt Jobn, that for eighty-two 
years running, more males ſhall be born than fe- 
males; and giving all allowances in the computa- 
tion to Thomas's fide, he makes the odds againſt TB 
mas, that it doth not happen fo, to be near five mil... 
lions of millions, of millions, of millions to one; 
but for-ages of ages (according to the world's age) 
to be near an infinite number to one againſt Thomas, 
Vide Philo. Tranſ. Ne 338. 

(i) The foregoing table ſhews, that in England in 
general, fewer die than are born, there being but 
one death to one twelfth of a hundred births, But 
in Londen more die than are born, So by Dr. Na- 
venant's table, the cities likewiſe and market-towns 
bury one ſeventh of a hundred to one birth, But in 
Paris they out-do London, their deaths being one and 
a half to one birth : The reaſon of which I conceive 
is, becauſe their houſes are more crowded than in 
London. But in the villages of England, there are 
fewer die than are born, there being but one death 
to one ſeventeenth of a hundred births. And yet 
Major Graunt, and Dr. Davenant, both obſerve, that 


z all this but admirable and plain manage 
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viſion for the extraordinary emergences and 
occaſions of the world; to ſupply unhealthfil 
— where 2 88 life; 2 male 
up the ravages t plagues and difeaſe, 
| — the AN — and the ſeas; 
and to afford a ſufficient number for colonic, 
in the unpeopled parts of the earth. Or a 
the other hand, we may ſay, that ſometime 
thoſe extraordinary expences of mankind may 
be not only a juſt puniſhment of the ſins of 
men, but alſo 22 to keep the ba. 
lance of mankind even; as one would be rea. 
dy to conclude, by conſidering the Afiatick, 
and other the moſt fertile countries, where 
prodigious multitudes are yearly ſwept away 
with great plagues, and ſometimes war ; and 
yet thoſe. countries are ſo far from being 
waſted, that they remain full of people. 


And now, upon the whole matter, whkt 


ment ? What can the maintaining, through- 
| Out 
there are more breeders in London, and the citicy 
and market-towns, than. are in the country, not- 
withſtanding the London- births are fewer than the 
country; the reaſon of which ſee in Graunt, chap. 7, 
and Davenant, ubi ſupra, p. 2 1. | 
The laſt remark I ſhall make from the foregoing 


table, ſhall be, that we may from thence judge of 


the healthfulneſs of the places there mentioned. It 
the year 1698 was the mean account of the three 


| Marcks, thoſe places bid the faireſt for being moſt 


healthful ; and next to them Aynbo and Cranbrook, 
for Engliſh towns, | 


„ 
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out all ages and places, theſe proportions of 
mankind, and all other creatures; this har- 
mony in the generations of men be, but the 
work of one that ruleth the world ? Tsit poſ- 

ſible that every ſpecies of ariimals ſhould fo 
evenly be preſcrved, proportionate to the oc- 
caſions of the world? That they ſhould be ſo 
well balanced in all ages and places, — 
the help of Almighty wiſdom and 

How is it poſſible, by the bare rules, ” | 
blind acts of nature, that there ſhould be any 
tolerable proportion ; for inſtance, between 
males and females, either of mankind, or of 
any other creature (4); eſpecially ſuch as are 
of a ferine, not of a domeſtick nature, and 
conſequently out of the command and ma- 
nagement of man ? How could life and death 


= Hy if we ſhould take it — granted, 
according to the ſcripture-hiſtory, the — 


e W it (/) ? - 


tie i. (4) © ' Quid loquar, quanta ratio in beats ad per- 
t- © petuam conſervationem earum generis appareat Þ 


; Cic. de nat, deor. l. 2. c. 51. 

ing () Altho* Ariforle held che eternity of the world, 
> of Wyct he ſeems to have retracted that opinion, or to 
If have had a different opinion when he wrote hig 
ree ¶ Metaphyſicks; for in his firſt book 1 
oft Cod is the cauſe and beginning of — 
ook, and in his book de mundo he ſaith, * ur is 


keep ſuch ap even pace throug h all the animal 
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if we ſhould ſuppoſe the YO thereof 
by Noah's flood how is it poſlible, after the 
9 was repleniſhed, that in a certain num 
ber of years, by the greater increaſes and 
doublings of each ſpecies of animals, that, | 
ſay, this rate of doubling () ſhould ceaſe; 
or, that it ſhould be compenſated by ſome 

other 


© doubt but God is the maker and conforvator d 
© all things in the world. And the Stoicks opi- 
nion is well known, who ſtrenuouſly contended, i 
that the contrivance and beauty of the heavens and, 
earth, and all creatures, was owing to a wiſe, in 
telligent agent, Of which Tully gives a large 2. 
count in his ſecond book de nat. deor, in the perky 
of Balbus. 
(m) I have before in note (g), obſerved, That | 
the ordinary rate of doubling or increaſe of man- 
kind is, that every marriage, one with another, 
produces about four births; but ſome have much 
exceeded that. Babo, earl of Abenſperg, had thirty 
two ſons and eight daughters ; and being invited 
to hunt with the emperor Henry II. and bring but 
few ſervants, brought only one ſervant, and hu 
thirty-two ſons. To theſe many others might be 
added; but one of the moſt remarkable inſtances ll 
have any where met with, is that of Mrs. How: 
wood, mentioned by Hakewill, Cambden, and othet 
authors ; but having now before me "the Names, 
with ſome remarks (which I received from a piou 
neighbouring deſcendant of the ſame Mrs. Honywoed 
I ſhall give a more particular account than wy 
Mrs. Mary Honywood was daughter, and one of ti 
co-heireſſes of Robert Atxwaters, Eſq; of Lenbam 
| _ She was born in 1527, married in Febrao)h. 
1545 
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xther means: That the: world ſhould be as well, 
or better ſtocked than now it is, in 1656 years 
(the time between the creation and the flood z 
iis) we will ſuppoſe may be done by the na- 
ural method 2 each ſpecies doubling or in- 
caſe : But in double that number of years, 
rat this diſtance from the flood, of 4090 


years, 


1543, at fixteen years of age, to her ent daidnd 
„of Charing in Kent, Eſq; She died 
_ nicety-third year of her age, in May, 1620. 
Che had fixteen children of her own body, ſeven 
ſons and nine daughters; of which one had no if- 
ſue ; three died young, and the youngeſt was lain 
at Newport battle, June 20, 1600. Her grand-chil- 
uren, in the ſecond generation, were one hundred 
and fourteen ; in the third, . two hundred and 
twenty-eight ; and nine in the fourth generation. 
8 that ſhe could ſay the ſame that the diſtich 

7 ade of one of the Daiburg's family of , 


uch : i ; 4 
TY Mater ait Nate, dic Nate, fila Nara 


wil 5 6 
Ut moneat, Nate, plangere Filiolam, 


3 ©. Jo. 3 
te Riſe up Daughter, and go to 95 Daughter, for ber 


4 5 

Daughter*s Daughter bath a 2 | 

Mrs. Honywood was a very pious woman, afflicted, 
n her declining age, with deſpair, in ſome mea- 
ure; concerning which ſome divines once dif- 
ourſing with her, ſhe in a paſſion ſaid, © She was 
as certainly damned as this glaſs is broken,” 
throwing a Venice glaſs againſt the ground, which 
e had then in her hand.) But the glaſs ** 
* as credible witnetles atteſted, 
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years, that the world ſhould not be ove. 
ſtocked, can never be made out, without al- 
lowing an infinite providence. 
I conclude then this obſervation with the 
Pſalmiſt's words; P/a/: civ. 29, 30. Thon 
© hideſt thy face, all creatures are troubled; 
© thou takeſt away their breath, they die, and 
© return to their duſt. Thou ſendeſt forth 
thy ſpirit, they are created; and thou re- 
© newelt the face of the earth. | 


. 
| Of the Food of Animals. 

* E preceding reflection of the Pſal: 
miſt mindeth me of another thing in 
common to animals, that pertinently fall. 
eth next under conſideration, which is, the 
Appointment of Food, mentioned in Verſe 
27, 28. of the laſt cited Pſalm civ. Theſe 
[Creatures] wait all upon thee, that thou 
* mayeſt give them their meat in due ſes- 
* ſon. That thou giveſt them, they gather; 
© thou openeſt thy hand, they are filled with 
l 1 The ſame is again aſſerted in P/z/, 
cxlv. 15, 16. The eyes of all wait upon 
* thee, and thou giveſt them their meat in due 
© ſeaſon. Thou openeſt thy hand, and ſatis. 

* fieſt the defire of every living thing.” 
What the Pſalmiſt here aſſerts, aſtords us 2 
glorious ſcene of the divine providence and 
8 manage 
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management. Which (as I have ſhewed it to 
concern. itſelf in other leſſer things; ſo) we 

may preſume doth exert itſelf ularly in 
ſo grand an affair as that of f whereby the 


animal world ſubſiſts: and this wall be mani- 


ſeſted, and the Pſalmiſt's obfervations ex- 
empliſied, from theſe fix following pant 


culars. 


I. From the ſubſiſting and maintaining ſuch 
a large number of animals, & Gd all 


of the world. 
I. From the proportionate quantity of nod 


to the eaters. 
III. From the variety of food ſuited to the 


variety of animals; or, the delight which vas 
nous animals have in differen. food. 

IV. From the peculiar which peculiar 
places afford to the Us ſuited to. thoſe 


places. 


V. From the admirable an curious appara- 


tus made for the preparing, and 
digeſtion of the fi * | 


VL and laftly, . K. the tit) 
A in finding out Tresa da 


I. It is a great act of the divine power and 


wiſdom, as well as goodneſs, to provide food 


for ſuch a world of animals (a), as every where 
poſſeſs 


— 


(a) © Paſtum animantibus large & copios8 natura | 
* eum, qui cuique aptus erat, comparayit,.” Cic. 
de nat. deer. I. 2. c. 47. 
Vor. I. 2 © Uſe 
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ſſeſs the terraqueous globe; on the 
Ea, and in hs Ga ns in the 105 
rid and frozen zones, as well as the temperate. 
That the temperate climates, or at leaſt the 
fertile vallies, and rich and plentiful regions 
of the earth, ſhould afford ſubſiſtence to many 
animals, may appear leſs wonderful perhaps: 
but that in all other the moſt likely places for 
ſupplies, ſufficient food ſhould be afforded to 
ſuch a N number, and ſo great va- 
riety of beaſts, birds, fiſhes, and inſects, is 
owing to that being, who hath as wiſely a- 
dapted their bodies to their place and food, az 
well and carefully provided food for their ſub- 
fiſtence there. 5 
But I ſhall leave. this confideration, becauſe 
it will be illuſtrated under the following points; 
and proceed, | 
II. To confider the adjuſtment of the 
uantity of food, in proportion to the eaters. 
In all places there is generally enough; nay, 
| ſuch a ſufficiency, as may be ſtiled a plenty; 
but not ſuch a ſuperfluity, as to waſte and cor- 
| rupt, and thereby annoy the world. But that 
| which is particularly remarkable here, is, that 
among the great variety of foods, the mot 
uſeful is the moſt plentiful, moſt univerſal, ea- 
ſieſt propagated, and moſt patient of weather, 
and other injuries. As the hcrbaceous _—_ 
| 5 * 
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Ille Deus eſt, ---- qui per totum orbem armenta 
e dimiſit, qui gregibus ubique paſſim vagantibus 
pabulum præſtat. Senec. de benef, J. 4. c. 6. 
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(for inſtance) are many, and devour much ; 
ſo the dry-land ſurface we find every where 
almoſt naturally carpeted over with graſs, and 
other agreeable wholſome plants; propagat- 
ing themſelves in a manner every where, and 
ſcarcely deſtroyable by the weather, the 
plough, or any art. So likewiſe for grai 
eſpecially ſuch as is moſt uſeful, how eaſily is 
it cultivated, and what a large increaſe doth 


it produce? Pliny's example of wheat (6), is 
a 


ufficient inſtance in this matter; which (as 
that curious heathen obſerves) being princi- 
pally uſeful to the ſupport of man, is eaſily 
propagited, and in great plenty : And an 
appy faculty that is of it, that it can bear ei- 
ther extreams of heat or cald, ſo as ſcarce to 
refuſe any clime. | 
III. Another wiſe proviſion the Creator 


hath made relating to the food of animals, 


is, that various animals delight in various 


food (e); ſome in graſs and herbs; ſome in 


(5) © Tritico nihil eſt fertilius : hoc ei natura 
< tribuit, quoniam eo maxims alat hominem ; ut- 


© pote cùm & modio, fi fit aptum ſolum 150 
© modii reddantur. Mifit D. Auguſto 


ex uno grano (vix credibile dictu) 400 paucis 
minds germina, Miſit & Neroni fimiliter 340 


© ſtipulas ex uno grano. Plin. nat. Big. I. 18. e. 20. 


(e) © Sed illa quanta benignitas nature, qudd tam 
© multa ad veſcendum, tam varia, tam jucunda 
© Lignit z neque ea uno tempore anni, ut ſemper & 


© novitate delectemur & copia,” Cic. de nar, deer. 
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yon and ſeeds; ſome in fleſh ; ſome in in- 
Jets; ſome in this (4), ſome in that; ſonle 
more delicate and nice; ſome voracious and 
catching at any thing. If all delighted in, or 
ſubſiſted only with one fort of food, there 
would Ig ſufficient 45 a every Va- 
riety chuſing various food, and perhaps ab- 
hoe 2 others like, 1 and 
"wiſe means that every kind hath enough, and 
oftentimes ſomewhat to ſp are. 
It deſerves to be reckoned as an act of the 
_Uivine appointment, that what is wholeſome 
food to one, is nauſeous, and as a poiſon to 
another; what is a ſweet and delicate ſmell 
and taſte to one, is fœtid and loathſome to 
another : by which means all the proviſions 
the globe affords, are well difpoſed of. Not 
only every creature is well provided for, but 
a due confumption is made of thoſe thing 

| at 


(d) Swammerdam obſerves of the Ephemeron- 
worms, that their food is elay, and that they make 
their cells of the Came. Upon which occaſion he 
faith of Maths, that eat wool and fur, © There are 
two things very conſiderable, 1. That the cells 
© they make to themſelves, wherein they, live, and 
© with which (as their houſe, Tortoiſedlike) they 
move from place to place, they make of the mat- 
© ternext at hand. 2. That they feed alſo on the 
© ſame: therefore when you find their cells, or ra- 
© ther coats or caſes, to be made of yellow, green, 
© blue, or black cloth, you will alſo find their 
© dung of the ſame colour.” Swam, Epbem, wits, 
publiſhed by Dr, Tyſon, chap.. 3. Q | 
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that otherwiſe would encumber the world, lie 


in the way, corrupt, rot, ſtink, and annoy, in- 


ſtead of cheriſhing and refreſhing it. For our 
moſt uſeful plants, grain, and fruits, would 
mould and rot ; thoſe beaſts, fowls, and fiſhes, 
which are reckoned among the greateſt dain- 
ties, would turn to carrion, and poiſon us : 
Nay, thoſe animals which are become carrion, 
and many other things that are noiſome, both 
on the dry-land, and in the waters, would be 
great annoyances, and breed diſeaſes, was it 
not for the proviſion which the infinite orderer 
of the a hath made, by cauſing theſe 
things to be ſweet, pleaſant, and wholſome 
food to ſome creature or other, in the place 
where thoſe things fall: To dogs, ravens, 
and other voracious animals, for inſtance, on 
the earth; and to rapacious fiſhes, and other 
creatures inhabiting the waters. 

Thus is the world, in ſome meaſure, kept 
ſweet and clean, and at the ſame time, divers 
ſpecies of animals ſupplied with convenient 
food. Which providence of God, particu- 
larly in the ſupplies afforded the ravens, is di- 
vers times taken notice of in the ſcriptures, (e]; 
but whether for the reaſons now hinted, or 
any other ſpecial reaſons, I ſhall not enquire. 
Thus our Saviour, Luke x1. 24. * Confider 
the ravens; for they neither ſow nor reap, 
which neither have ſtore-houſe, nor barn, 


(e) Job xxxviii. 41. Pſal.. cxlvid. 9. 
2 3 


258 Of the Tod Bock IV. 
© and God feedeth them.“ It is a manifeſt 
in Myphy of the divine care and providence, 
in in ſup lying the world with food and neceſſa- 
t the ravens, accounted as unclean, 
— little regarded by man, deſtitute of ſtores, 
and that live by accidents, by what falleth 
here and there ; that ſuch 3 Tay, ſhould 


be provided with ſufficient food ; eſpe Fw 4 


de true which Ariſtotle (J), 7 
ZE lian (b) report, of their 8 
and cruelty to their young ; That they ex- 
< pel them their neſts as on as they can fly, 
© and then drive them out of the country. 
Thus having conſidered the wiſe appoint- 
ment of the Creator, in ſuiting the varicty of 
food to variety of animals, let us in the 
TV. place, take a view of the particular 
food, which particular places afford to the crea- 
tures inhabiting therein. 
It hath been a already obſerved (:), that every 
on the ſurface of the terraqueous globe, 
is ſtocked with proper animals, whoſe organs 
of life and action are curiouſly ed to each 
reſpective place. Now it is an admirable act 
of the divine providence, that every "ey * 


Aer. I. 9. c. 31. Hiſt. animal. 

(g) Pliay 44 this of the Crow as well as 
Raven : Cæteræ omnes [ i. e. Cornices ] ex eo- 
dem genere pellunt nidis pullos, ac volare cogunt, 
© ficut & corvi, qui----robuſtos ſuos foetus fugant 
© longius.* Nat. Bi. I. 10. c. 12. 

) Var. Hi. 

(') Gop. 9. 
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fords a proper food to all the living 
therein. All the various regions of the world, 


the different climates (4), the various ſoils, the 
ſeas, the waters, nay our very putrefactions, 


and moſt 1 about the globe, as they 
are inhabited by ſome or other animal, ſo they 


produce ſome proper food or other, 

a comfortable ſubſiſtence to the creatures liv- 

ing there. I might, for inſtances (/) of this, 

being the great variety of herbs, fruits and 
grains 


(4) * Admiranda nature diſpenſatio eft, ut ali- 
ter, alioque modo, tempore, & induftris colatur 
* terra ſeptentrionalis, aliter Æthiopia, &c. Quoad 
© Aquilonares, hoc certum eſt, in pleriſque agris 
© Veſtrogothorum, parte objeA meridional plagz, 
© hordeum ſpatio 36 dĩerum à ſemine projecto ma- 
© turum colligi, hoc eſt, à fine Juni uſque medium 
* Auguſti, aliquando celerins. Ea namque matu- 
© ritas exſoli naturs, atriſque clementis, ac humore 
© lapillorum fovente radices, ſoleque torrente, ne- 
© ceflarid provenit, ut ita naſcatur, ac maturetur, 
< taleſque ſpice fex ordines in numero ariſtæ ha- 
dent.“ Ol. Mag. Hip. I. 15. c. $. © Prata & 
* paſoua tantk luxuriant graminum ubertate ac di- 
— verſitate, ut neceſffum fit inde arcere jumenta, ne 
* nimio herbarum eſa crepent, ac. IA. id. L. 19. 
c. 38. . 

9 Among the many noble contrivances for food, 
I cannot but attribute that uni verfal aliment, Bread, 
to the revelation, or at leaft the inſpiration of the 
creator and conſervator of mankind ; not only be- 
cauſe it is a food uſed in all, or moſt parts of the 


world ; ; bur eſpecially becauſe ts of ber 
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grains on the earth, the ſwarms of in- 
ects in the air, with every ood of the crea- 


tures reſiding in the earth, or flying in the air: 
But I ſhall ſtop at the waters, becauſe the Pſal- 
miſt, in the fore-cited civth Pſalm, ſpeaks 
with relation to the eſpecial proviſion for the 
inhabitants of the waters; and alſo by reaſon 
that many land- animals have their chief main- 
tenance from thence. 

Now one would think, that the waters 
were a very unlikely element to produce food 
for ſo great a number of creatures, as have 
_ Fs from thence. But yet how 

tuary is it, not only to large mul- 

— of ef fes. b but alſo to many amphibious 
| 8 inſects, reptiles, and birds! From 
date Leviathan, which the Pſalmiſt 

faith (a) playeth i in. the ſeas, to the ſmalleſt 
mites in the lakes and ponds, all are plenti- 
fully provided for; as is manifeſt from the 
fatneſs of their bodies, and the gaiety of their 
aſpect and actions. And 


uſe in the great work of digeſtion, greatly aſſiſtint 
the ferment, or whatever cauſes the digeſtion of 
the ſtomach. Of which take this example from 
the noble Mr. Boyle. © He extracted a Menſtruum 
© from bread alone, that would work on bodies 
© more compact than many hard minerals, nay even 
© on glaſs itſelf, and do many things that Aqua- 
_ © fortis could not do----Yet by no means was this 
© ſo corrofive a liquor as Aqua-fortis, or as the 
© other acid Menſtruum. See the ingenious and 
learned Dr. Harris's Lex. Tech. verbo Menſtraum,” 
prhere the way of preparing it may be met with 
(n) Pſal, civ. 26. 


5 Z e . . 
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And the proviſion which the Creator hath 
made for this ſervice in the waters, is ver 
obſervable ; not only by the — of 
divers aquatick plants there, but particularly 
by appointing the waters to be the matrix of 
many animals, particularly of many of the in- 
ſect-kind, not only of ſuch as are peculiar to 
the waters, but alſo. of inany rtaining to 
the air and the land, who, by their near al- 
liance to the waters, delight to be about them, 
and by that means become a prey, and plen- 
tiful food to the inhabitants of the waters. 
And beſides theſe, what prodigious ſhoals do 
we find of minute animals, even fometianss 
difcolouring the waters (z) ! Of theſe — 


| (=) Te inſects that for the moſt part diſcolour 
the waters, are the ſmall inſets of the Shrinp- 
kind, called by Sroanmerdam, Paar aquaticus ar- 
reſcens, Theſe I have often feen fo numerous in 
Ragnating waters in the ſummer months, that they 
have changed the colour of the waters to a pale or 
deep red, ſometimes a yellow, according to the c- 
ſtory told him by Dc. Florence Sc; vis. © Seali- 
< quando ſtudiis intentum, magno quodam & hor- 
© rifico rumore ſuiſſe turbatum, & fimul ad cauſam 
© ejus inquirendam excitatum; verum fe vin cum 
© in finem ſurrexiſſe, cam Ancitla cjus peene en- 
mis adcurreret, & mualo cam fingultu referrer, 
© omnem Lugduni [Batavorum] aquam eie muta- 
tam in ſanguinem.* "The cauſe of which, upon 
examination, he found to be only from the nume- 
rous 
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| only i in the water, but in the air and on land) 
I have always thought there was ſome more 
than ordinary uſe. intended by the all -wiſe 
Creator. And having bent many of my ob. 
ſervations that way, I have evidently found it 
accordingly to be. For be they ever ſo num. 
berleſs or minute, thoſe animals ſerve for 
food to ſome creatures or other. Even thoſe 
animalcules in the waters, diſcoverable only 
with good microſcopes, are a repaſt to other 
"there, as I have often, with no leſs admiration 
than pleaſure, ſeen (o). 7 = 


tous ſwarms of thoſe Fulices. Nd: Swamm. 1 
ixſect. p. 70. | 


of thoſe little inſects, I have frequently obſerved to 
be to perform their coĩt; which is commonly about 
the latter end of May, and in June. At that time 
- they are very venereous, friſking and catching at 
one another; and many of them conjoinel tail to 
tail, with their bellies inclined one towards another, 
At this time alſo they change their ſkin « 
_ flough;; which I conceive. their rubbing againſt one 
- another mightily promoteth. And what if at this 
time they change their quarters? Sov book vill 
- chap. 4. wee (f), 
- Theſe ſmall inſects, as they are very numero, 
ſo are food to many water animals. I have ſeen 
not only Ducks ſhovel them up as they ſwim along 
the waters, but divers inſects alſo devour them, par- 
ticularly ſome of the middle fized ſquillz aquatice, 
- which are very voracious inſects. 
© (8) Beſides the Pulices laſt mentioned, there an 
in — other animalcules very 
| * 


— 


— 


Chap. XT. 19 


fity maketh uſe (p). 
a ue þ In the 
deſolate 


which are ſcarce viſible without a microſtope. In 
May, and the ſummer months, the green ſcum on 
the top of ſtagnating waters, is nothing elſe but 
prodigious numbers of theſe animalcules : So is 
likewiſe the green colour in them, when all the 
water ſeems green, Which animalcules, in all pro- 
bability, ſerve for food to the Pulices i, and 
ether the minuter animals of the waters. Of which 
I gave a pregnant inſtance in one of the Nymph 
of Gnats, to my friend the late admirable Mr. Ray, 
which he was pleaſed to publiſh in the laſt edition 
of his Viſdam of God in the Creation, p. 430. 

(p) Nil aded quoniam natum'f# in corpore, ut uti 

Poſſemus, ſed quod natum'f, id procreat uſum. 

And afterwards, 

Propterea capitur cibus, ut ſuffulciat artus, 

Et recreet vireis interdatus, atque patenten 

Per membra ac wenas ut amorem obturet edendi. 

And after the ſame manner he difcourſeth of 
thirſt, and divers other things. Vid. Lucret, I. 4. 
v. $37. Sc. | 

Againſt this opinion of the Epi Galen 
ingeniouſly argues in his diſcourſe about the hand. 
Non enim manus ipſæ (faith he) hominem artes 
© docuerunt, ſed ratio. Manus autem ipſe ſunt 
artium organa ; ficut Lyra muſici-----Lyra mu- 

cam non docuit, ſed eſt ipfius artifex per eam, 

© qua præditus eſt, rationem : agere autem non po- 
teſt ex arte abſque organis, ita & una 'quelibet 

* anima 22 quaſdam I ſui ipfius ſubſtantia 


« obtinet-----Qudd autem corporis particulee Fo, 
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deſolate regions, and in the waters for in- 
ſtance, they feed upon what they can come 


at; but, when in greater plenty, they pick 
and chuſe. 


But this ohjection hath been already in 
| 8 anſwered by what bath been 
faid ; which —— argues 2 and a ſu- 


Wers atending wiſdom, nd providence 
this * — of food. "OY 


+: mam non impellunt,-——-manifoſt videre licet, f 
« animalia. recens nata conſideres, quæ quidem pris 
< agere conantur, quam perfeQas habeant particu- 
< las, Ego namque Bovis vitulum cornibus peter 
© conantem ſzpenumero vidi, antequam ei nata ef- 
© ſent cornua; & pullum equi calcitrantem, & 
< Omne enim animal ſue ipſius animæ facultates, 
ac in quos uſus partes ſua polleant maxime, nullo 
- © doRore, preſentit.----- bo igitur ratione dici 
< poteſt, animalia partium uſus à partibus doreri, 
cum & antequam illas habeant, hoc cognoſcere 
videantur? Si igitur ova, tria acceperis, unum 
hs aquila, alterum anatis, reliquum ſerpentis, & 
© calore modico. foveris, animaliaque excluſeris; 
c illa quidem alis volare conantia, antequam volare 
poſſint; hoc autem revolvi videbis, & ſerpere al- 
< fectans, quamvis molle adhuc & invalidum fuerit, 
Et ſi, dum perfeQa erunt, in una eademque domo 
© nutriveris,deindgad locum ſubdialem ducta emiſe- 
< ris, aquila quidem ad ſublime; anas autem in 
< paludem ;----- ſerpens: verd ſub terra irrepet 
< animaliaquidem mihi videntur naturà magis quam 
ratione artem aliquam [ ræxviad artiſicioſa] exer- 
© cere: Apes fingere e &c. Galen. de * 
_ * 4. 33 : 


Ee 
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the different delight of divers animals in dif- 
ferent food ; ſo that what is nauſeous to one, 
ſhould be dainties to another, is a manifeſt 
argument, that the allotment of food is not a 
matter of mere chance, but entailed to the 
very conſtitution and nature of animals; that 
they chuſe this, and refuſe that, not by acci- 
dent, or neceflity, but becauſe the . one is a 
proper food, agreeable to their conſtitution, 
and ſo appointed by the infinite contriver of 
their bodies; and the other is diſagreeable and 
injurious to them. = 

But all this objection will be found frivo- 
lous, and the wiſdom and deſign of the great 
Creator will demonſtratively appear, it we 
take a ſurvey, 

V. Of the admirable and curious apparatus 
in all animals, made for the gathering, pre- 
paring and digeſtion of their food. From 
the very firſt entrance to the utmoſt exit of the 
food, we find every thing contrived, made 
and diſpoſed with the utmoſt dexterity of art, 


and curiouſly adapted to the place the animal 
My and the food it is to be nouriſhed 
With. : 


Let us begin with the Mouth. And this 
ve find in every ſpecies of animals, nicely - 
conformable to the uſe of ſuch a ; NEAT- 
ly ſized and ſhaped for the catching of prey, 
or the gathering and receiving food (20, for 

| r 


() * Alia dentibus pradantur, alia unguibus, 
alia roſtri aduncitate carpunt, alia * 
Lejuſ- 


the better catching 
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the formation of ſpeech, and every other ſuch 
like uſe (7). In ſome creatures it is wide and 
large, in ſome little and narrow ; in ſome 
with a deep inciſure re Op into the head (s), for 

holding of prey, and 
more eaſy comminution of hard, e and 
troubleſome food ; in others with a much 
ſhorter inciſure, for the gathering and holding 
of herbaceous food. In 


< © [cjuſdem] ruunt, alia acumine excavant, alia ſu- 

< gunt, alia lambunt, ſorbent, mandunt, vorant. 
© Nec minor varietas in pedum miniſterio, ut rapi- 
< ant, diſtrahant, teneant, premant, pendeant, telly. 
rem ſcabere non ceſſent.“ Plin. nat. bf. I. 10. c. 7 i. 

(7) Becauſe it would be tedious to reckon up the 
bones, glands, muſcles, and other parts. belonging 
to the mouth, it ſhall ſuffice to obſerve, that, for 
the various ſervices of man's mouth, beſides the 


muſeles in common with other parts, there are five 


pair, and one fingle one proper to the lips only, as 
Dr. Gibſon reckons them: But my moſt diligent and 
curious friend the late Mr. Cowper, diſcovered a 
Axth pair. And accordingly Dr. Drake reckons fix 
pair, and one fingle one proper to the lips, + 3. 
Ee 1 3. 

(s) Galen deſerves to be here conſulted, who 


excellently argues againſt the caſual concourſe of 


the atoms of Epicurus and Aſclefiades, from the pro- 


vident and wiſe formation of the mouths of ani- 


mals, and their teeth anſwerable thereto. In man, 
his mouth without a deep inciſure, with only one 
canine tooth on a ſide, and flat nails, becauſe, ſaith 


he, Hic natura certò ſciebat, ſe 3 manſue- 


4 tum —ç £ an effipgere, cui robux & vires eſſent ex 
( # ſapientid, 
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In Inſects it is very notable. In ſome for- 
cipated, to catch hold and tear their prey (4). 


In ſome aculeated, to pierce and wound ani- 


mals en and ſuck cheir blood. And in 
˖ others 


F un e e eee But for 


Lions, Wolves and Dogs, and all fuch as are called 


KN rec (or having harp, ſerrated teeth) their 
mouths are large, and deep cut; teeth ſtrong and 


marp, und their nails ſharp, large, ſtrong and 


round, r Fo 
Galen de uf. part. & 3s & 

It) Among inſofts, the (este 2quatice, Sins 
are very Tapacious, .fo are accordingly provided for 
it! p ly the Sqwilla ea MAXIMA rec 
(as T call it) who hath ſomewhat terrible in its very 


aſpeR, and in its poſture in the water, eſpecially 
its mouth, which is armed with long, ſharp hooks, 


with which it boldly and greedily catcheth any thing 
in the waters, even one's fingers. When they have 
ſeized their prey, they will fo tenaciouſſy hold it 
with their forcipated mourh, that they will not part 
therewith, even when they are taken out of the 
waters, and jumbled about in one's hand, I have 
admired at their peculiar way of taking in their 
food ; which is done by piercing their prey with 
their foreipes {which are hollow) and fucking the. 


juice thereof through them. 


The Squilla here mentioned, is the firſt and ſe- 


cond in Moufer's Tbent. Inſet, 7 2. . . 


(1) For an inſtance of inſects endued with a fpear, 


I ſhall, for its peculiarity, pitch upon one of the 


ſmalleſt, if not the very ſmalleſt, of all the Gnat- 
kind, which I call, Culex minimus nigricum maculatus 


ſonguiſuga. Among ws in Eſex, they are called Ni 
Aa diots 
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others ſrrongly rigged ri gged with j jaws and teeth, to 
gnaw and ſcrape out their food, to carry bur- 

dens (w), to * perforate the earth, yea the 
hardeſt 

dots (by Monſſer, Midges.) It is about one tenth 
of an inch, or ſomewhat more, | long, with ſhort 
. Antennz, plain in the female, in the male fea- 


-ther'd, ſomewhax like a bottle-bruſh. It is ſpotted 
. with blackiſh ſpots, eſpecially on the wings, which 


extend a little beyond the body. It comes from a 


little lender eel-like worm, of a dirty. white co- 
_lour, ſwimming in ſtagnating waters bye weighs 

motion; as in fig. 5 
X Its Aurelia is al, with a black bead, little 
ſhort horns, a ſpotted, lender, rough belly. Ji. 
Fe. 6. It lies quietly on the top of the water, now 
_ and then gently wagging itſelf this way and that. 
Theſe gnats are greedy. blood-ſuckers, and very 
troubleſome, where numerous ; -as they are in ſome 
places near the Thames, particularly in the breach- 
waters, that have lately befallen near us, in the 
- pariſh of Dagenham ; where I found them ſo vexa- 
tious, that 1 was glad to get out of thoſe marſhes, 

Vea, I have ſeen horſes ſo ſtung. with them, that 
| they have had drops of blood all over their bodies, 
. where they were wounded by them. 

I have given a figure (in fig. 7.) and more parti- 

. cular deſcription of the gnats, becauſe, although it 
be common, it is no where taken notice of by any 
author I know, except- Mouffet, who, I ſuppoſe, 

means theſe gnats, which he calls Midges, c. 13. 

82. 

m () Hornets and Waſps have firong jaws,toothed, 
- wherewith they can dig into fruits, for their food; 
as alſo gnaw and ſcrape wood, whole mouthſuls o 
. which they carry away to make their combs. Vid 
. Infr. * 13. nate (e). 


In the firſt place, i is nłatly ſha 
ing the air, and m way the body 


RIES: . 
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bardeſt wood, yea, even ſtones themſelves, 


for houſes (x) to themſelves, and neſts ſor 


their young. 


And laſtly, in Birds it is no leſs remarkable. 


thro* the airy regions. In the next place, it 
is hard and horn), which is a good ſupple- 
ment for the want of teeth, and cauſeth the 
bill to have the uſe and ſervice of the hand. 
Its hooked form is of great uſe to the rapa- 
cious kind (y), in catching; and holding their 
Preys and in the comminution thereof by tear- 
ng; to others 1 it is no leſs ſerviceable to their 
climbing, as well as neat and nice comminu- 


(s) ——_— of an ancient walt 


: of free-ſtone in the Benedictines-Abbey at Cu in 


Normandy, ſo eaten with worms, that one may run 
one's hand into moſt of the cavities : That theſe 


worms are ſmall and black, lodging in a greyiſh 


| ſhell ; that they have large flattiſ heads, a large 


n black jaws, &c. Phil. Tun. | 
18 | 
(3) © Proiis [Labris] cornea & acuta volucribus 
© roſtra. Eadem rapto viventibus adunca : colleQo, 


' * rom: herbas ruentibus limumque lata, ut ſuum 


© generi. Jumentis vice mantis ad colligenda pa- 


© bula: ora_apertiora laniatu viventibus. Plin. 


Nat. Biß. J. 11. c. 37. 

(z) Parrots have their bills nicely adapted to theſe 
ſervices, being booked, for climbing and reaching 
what they have occaſion for; and the lower jaw 

5 SR -. being 
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and ſlenderneſs is very uſeful to ſome, to 
| ſearch and grope for their food in mooriſh 
places (aa) ; as its length and breadth is to 


others, to hunt and ſearch in muddy places (66): W 


And the contrary form, namely, a thick, 
ſhort, and ſharp-edged bill, is as uſeful to 
other birds, who have occaſion to huſk and 
flay the grains they ſwallow. But it would 
be endleis, and tedious, to reckon up all the 
various ſhapes, and commodious mechaniſm 
of all; the ſharpneſs and ſtrength of thoſe 
who have occaſion to perforate wood and 
ſhells (cc); the flenderneſs and neatneſs of 
being compleatly fitted to the hooks of the upper, 
they can as minutely break their food, as other ani- 
mals do with their teeth, | 
(aa) Thus in Woodcocks, Snipes, &c. who hunt 
for worms in mooriſh ground, and, as Mr. Wil- 
loughby ſaith, live alſo on the fatty unctuous hu- 
mour they ſuck out of the earth. So alſo the bills 
of Curlews, and many other ſea-fowl, are very | 
long, to enable them to hunt for the worms, &c. 
in the ſands on the ſea-ſhore, which they frequent. 
(%) Ducks, Geeſe, and divers others, have ſuch | 
long broad bills, to quaffer and hunt in water 
and mud; to which we may reckon the uncouth 
bill of the Spoon-Bill : But that which deſerves par- 
ticular obſervation in the birds named in theſe two 
laſt notes is, the nerves going to the end of their 
bills, enabling them to diſcover their food out of 
fight ; of which ſee book vii. chap. 2. note (e). 
(cc) The Picus Viridis, or Green Woodſpite, and 
all the Wood-peckers, have bills curioufly made for | 
> TIES digging 


Which as pick up ſmall inſects; the croſs-form 


mou 
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of ſuch as break up fruits (dd) ; the compreſ- 
ſed form of others (ee), with many other cu- 
Frious and artificial forms, all ſuited to the way 


ot ring, and peculiar occaſions of the ſeve- 


1 of binde Thus much for the 
Let us next take aſhort view of Gerede 


digging wood, ſtromg, hard, and ** A neat 
ridge runs along the top of the green Wood-pecker's 
bill, as if an artiſt had deſigned it for ſtrength and 
neatneſs. 

(dd) The Loxia, or Croſs- bill, whoſe bill is thick 
and ftrong, with the tips croſſing one another ; 
with great readineſs breaks open fir-cones, apples, 
and other fruit, to come at their kernels, which 
are its food ; as if the croſſing of the bill was de- 
figned for this ſervice. ; 

(er) The Sea-Pie hath a long, ſharp, narrow bill, 
compreſſed fide-ways, and every way ſo well adap- 
ted to the raifing Limpets from the rocks (hien 
are its chief, if not only food) that nature (or ra- 
ther the author of nature) ſeems to have framed it 
purely for that uſe. - 

(/F) © Thoſe animals which have teeth on both 
* jaws, have but one ſtomach ; but moſt of thoſe 
© which have no upper teeth, or none at all, have 
* three ſtomachs; as in beaſts, the paunch, the 
* read, and the feck ; and in all granivorous birds, 
© the crop, the echinus, and the gizard. For as 
© chewing is to an eaſy digeſtion, ſo is ſwallowing 
© whole to that which is more laborious,” i 


Grew's Cofmol, Sacr, c. 5. 924. 
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In which their peculiar hardneſs (gg) is re. 
markable, their growth (4h) alſo, their fir 
inſertion and bandage in the gums and jaws, 
and their various ſhape and ſtrength, ſuited 
to their various occaſions and uſe (ii); the 
foremoſt weak and fartheſt from the center, a 
tee). J. Peyer ſaith, the teeth are made of con- 
volved ſkins hardened ; and if we view the grinden 
of Deer, Horſes, Sheep, &c. we mall find great 
reaſon to be of his mind. His obſervations are, 
© Mirum autem eos (i. e. dentes) cum primum 4 
< pelliculis. imbricatim convolutis & muco viſcidg 
« offa cuncta ſuperet. Idem fit etiam in officuls 
< ceraſorum, &c.----Separatione factà, per mem 
_ © branas conditur magna locellis, quos formant h. 
< minz tenues, ac duriuſculz, ad dentis figuray 
© antea divinitũs compoſitæ. J. Peyer A 
nn. 6 | 8 
( © Qui autem (i. e. dentes) renaſcuntur, mi- 
nimè credendi ſunt à ſacultate aliqua plaſtica bru- 
torum denud formari, ſed latentes tantummode 
n conſpectum producuntur augmento molis & 
© effluente ſucco. Id. ibid. 
(u) From theſe, and other like conſiderations d 
. the teeth, Galen infers, that they muſt needs be the 
work of ſome wiſe, provident being ; not Chance, 
nor a fortuitous concourſe of atoms. For the con- 
farmation of which he puts the caſe, That ſuppoſe 
the order of the teeth ſhould have been jnverted, 
the Grinders ſet in the room of the Inciſors, &. 
(which might as well have been, had not the teeth 
been placed by a wiſe agent) in this caſe, what uls 
would the teeth have been of? What W 
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aſſiſted with ſtones, to ſupply the defe& of teeth. 
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being only preparers to the reſt ; the others 
being to grind and mince, are accordingly 
made ſtronger, and placed nearer the center 
of motion and ſtrength. Likewiſe their va- 
rious form (44), in various animals, is confi- 
derable, being all curiouſly adapted to the 
peculiar food (%, and all occafions of the ſe- 
ſuch a flight error in their difpoſal only ? Upon 
which he argues, © At fi quis choream hominum 


32 (the number of the teeth) ordine diſpoſuit, 


eum ut hominem induſtrium laudaremus : cam 
© verd dentium choream natura tam belle exorna- 
© rit, nonne ipſam quoque laudabimus ?* And then 
he goes on with the argument, from the ſockets of 
the teeth, and their nice fitting in them, which be- 
ing no leſs accurately done, than what is done by 
2 carpenter, or ſone-cutter, in fitting a tenon into 
a mortice, doth as well infer the art and act of the 


- wiſe Maker of animal bodies, as the other doth the 


act and art of man, And ſo he goes on with other 
arguments to the ſame effect. Galen de uf. part. 
J. 11. c. 8. i 
(&) A curious account of this may be found in 
an Extract of a letter concerning the teeth of divers ani- 
mals, Printed at Paris, in M. Faugnien's compleat 
body of chirurg. oper. chap. 53. : 
(a) As it hath been taken notice of, that varioas 


animals delight in various food ; ſo it conſtantly 


falls dut, that their teeth are accordingly firred to 


their food ; the rapacious to catching, holding and 


tearing their prey ; the herbaceous to gathering and 
comminution of vegetables : And ſuch as have no 
teeth, as birds, their bill, craw, and gizard, are 


ſome families of the inſect-tribes, as the Papillio. 


and to facilitate its paſſage into the Romach : 80 in 


Theſe teeth, or breakers, are placed, in ſome, in 
the mouth; in ſome, in the throat; and in Lob- 
ſters, &c. in the ſtomach itſelf; in the bottom i 


Peculiar muſcles to move them. 


- of teeth be not ſuch ? That children, for inſtance, 
ſhould have none whilſt they are not able to. uſe 
them, but td hurt themſelves, or the mother; and 
that at the very age when they can take in more 
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veral ſpecies of animals (mm). And laſth, 5 


the temporary defect of them (un), is no leite 
obſervable in children, and ſuch young crea- 


tures, 
But the moſt conſiderable Be DO this kind i is in 


kind, &c. who have teeth, and are voracious, an 
live on tender vegetables in their Nympha, or Ca- 
terpillar- ſtate, when they can only creep'; but i 
their mature Papillio- ſtate, they have no teeth, but 
a Proboſcis, or Trunk, to ſuck up honey, &c. their 
parts for gathering f00d, as well as their food, be. 
ing changed, as ſo n as they have wings, to'enable 
ps to fly to it. ; 
(n) It is remarkable in the teeth of &thes, that 
ia ſome they are ſharp, as alſo jointed, fo as w 
Gall back, the better to catch and hold their prey, 


mate fr © tr, == DB 


others they are broad and flat, made to break the 
Mells of ſnails and ſhell-fiſh devoured by them. 


„„ ac« wt as ns arm fad © > A 


whoſe Romachs are three of thoſe ney, with 


(un) What is there in the world can be called an 
act of providence and deſign, if this temporary deſeſt 


fubſtantial food, and live without the breaſt, and 
begin to need teeth, for the ſake of ſpeech 3 that 
then, 1 ſay, their teeth ſhould begin to appear, and 
gradually grow, as they more and more ſtand in 
* | 
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tures, where there is no otcaſion for them; 
but they would be rather an annoyance to the 
tender nipples and breaſts. | 


From the teeth, the grand frames ts of 
maſtication, let us e o e other 2 
niſterial parts. And here the parotid, 
lingual. and maxillary glands, together with 
thoſe of the cheeks and lips, are conſiderable; 
all lodg'd in the moſt convenient places about 
the mouth and throat; to afford that noble di- 

ve ſalival liquor, to be mixed with the 
ood in maſtication, and to moilten and lubri- 
cate the paſſage, to give an eaſy deſcent to. 
the fogd. I be commodious form alſo of the 
jaws deſerves our notice; together with the 
firong articulation of the lowermoſt, and its 
motion. And laſtly, the curious form, the 


great ſtrength, the convenient lodgment and 
mation of the ſeveral muſcles and pa. 
all miniftring to this ſo neceſſary an act of life, 
as maſtication is; they are ſuch contrivances, 
fuch works, as plain! "2 forth the infinite 


workman's care and Next 


foo) It would be endleſs to particularize here, 
and therefore I ſhall refer to the anatomiſts z among 
the reſt, particularly to Galen, for the ſake of his 
deſcant upon this ſubject. For having deſcribed 
the great accuracy of the contrivance and make of 
theſe parts, he ſaith, Haud ſcio an hominum fit 
© fobrioryum ad fortunam opificem id revocare ; 
© alioqui quid tandem erit, quod cum identi 
atque arte efficitur ? Omnino enim hoc ei con- 
© trarium eſſe debet, quod caſu ac fortuitd fit,” 


Galen, de uf. part, J. 11. C. 7. ubi plura, 


— 
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Next to the mouth, the Gullet preſenteth 
itſelf; in every creature well ſized to the food 

it hath occaſion to ſwallow ; in ſome but nar. 

row, in others as large and extenſive (pp) ; in 

all exceedingly remarkable for the curious me- 
chaniſm of its muſcles, and the artificial decuſ. 

ſation and poſition of their f. bres (22). 
3 1 85 And 


(er) © The bore of the gullet is not in all crea. 
© tures alike anſwerable to the body or ſtomach, 
© As in the Fox, which both feeds on bones, and 
© ſwallows whole, or with little chewing; and next 
in a Dog, and other offivorous quadrupeds, ti 
very large; vix. to prevent a contufion therein, 
Next in a Horſe, which though he feeds on graſs, 
yet ſwallows much at once, and ſo requires a 
© more open paſſage. But in a Sheep, Rabbit, or 
© Ox, which bite ſhort, and ſwallow leſs at once, 
© *tis ſmaller, . And in a Squirrel, ſtill lefler, both 
© becauſe he eats fine, and to keep him from diſ- 
© gorging his meat upon his deſcending leaps. And 
© ſo in Rats and Mice, which often run along walls, 
with their heads downwards.“ Dr. Grew's Com. 
Anat. of flom. and Guts, chap. 5. N 
(77) Of this ſee Dr. Willis's Pharm. Rat. part 1. 
& 1. c. 2. Steno alſo, and Peyer. Mery. I. 2. 
- The deſcription theſe give of the muſcular part 
of the gullet, the late ingenious and learned Dr. Drake 
ſaith, is very exact in ruminants, but not in men, 
© In men, this coat (the ſecond of the gullet) con- 
-© fiſts of two fleſhy Lamellæ, like two diſtin} 
© muſcles. The outward being compoſed of ſtrait 
longitudinal fibres.-----The inner order of fibres 
- © is annular, without any obſervable angles.-----> 
© The uſe of this coat, and theſe orders of fibres, 
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and many other authors. 
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And now we are arrived to the re- 


ceptacle of the food, the Stomach ; for the 


moſt part as various as the food to be convey'd 
therein. And here I might deſcribe the ad- 
mirable mechaniſm of its tunicks, muſcles, 
glands, the nerves, arteries, and veins (rr); 
all manifeſting the ſuper-eminent contrivance 
and art of the infinite workman (:); they be- 
ing all nicely adjuſted to their —_— place, 
occaſion, and ſervice. I might allo inſiſt upon 
that molt neceſſary office of digeſtion ; and 
here conſider that wonderful faculty of the 
ſtomachs of all creatures, to diſſolve (ze) all the 
ſeveral ſorts of food appropriated to their ſpe- 
cies; even ſometimes things of that conſiſtency 

: e — 


cis 4 promote deglutition; of which the longitu- 
© dinal,-----ſhorten the Oeſophagus, and ſo make 
© its capacity larger, to admit of the matter to be 
© ſwallowed. The annular, on the contrary, con- 
tract the capacity, and cloſing behind the deſcend- 
© ing aliment, preſs it downwards.“ Drake's nar. 
oo. 1. 1 1. e. 9. / c 

(rr) See Willis ibid. Coxper's Anat, Tab. 35. 


- 0 


(ss) © Promptvarium autem hoc, alimentum 
© verſum excipiens, ceu divinum, non humanum 


© fit opiſicium.“ Galen, de uf. part. I. 4. c. 1. 


(t) How great a comprehenſion of the nature 
© of things, did it require, to make a Menſtruum, 
© that ſhould corrode all ſorts of fleſh coming into 
© the ſtomach, and yet not the ſtomach irſelf, which - 
© is alſo fleſh? Dr, Grew's Coſmel, Sacr, c. 4. 

Vo f. I. Bb To” 
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as ſeem inſoluble («) ; eſpecially by ſuch 
ſeemingly ſimple and weak Menſtruums as we 
find in their ſtomachs.: But I ſhall only give 
theſe things a bare mention, and take more 
particular notice of the ſpecial proviſion made 
in the particular ſpecies of animals, for the 
digeſtion of that ſpecial food appointed them. 
And in the firſt place it is obſervable, that 
in every ſpecies of animals, the ſtrength and 


(as) The food of the Caſtor being oftentimes, if 
not always, dry things, and hard of digeſtion, ſuch 
as the roots and bark of trees, tis a wonderful pro- 
viſion made in that creature's ſtomach, by the di- 
geſtive juice lodged in the curious little cells there. 
A deſcription of whoſe admirable ſtructure and or- 
der may be found in Blafius from Wepfer : concern- 
ing which he ſaith, © In quibus mucus reconditus, 
non ſecus ac mel in favis.----- Nimirum quia caſ- 
© toris alimentum exſuccum, & coctu difficillimum 
< eſt, ſapientiſſimus & ſummè admirandus in ſuis 
<- aperibus rerum conditor, D. O. M. ipſi pulcher- 

rimã iſtà & affabrè factà ſtructurà benigniſſimè 
t prcſpexit, ut nunquam deeſſet fermentum, quod 
_ ©. a4 ſolvendum, & comminuendum alimentum du- 
© rum & aſperum par foret.” Vide Blas. Anat, Am- 
ral, c. 10. Confer etiam Act. Erud. Lipſ. Ann. 1684. 
4 Moſt of our modern anatomiſts and phyficians 
attribute digeſtion to a diſſolving Menſtruum ; but 
Dr. Drake takes it to be rather from fermentative, 
diffolving principles in the aliment itſelf, with the 
concurrence of the air and heat of the body; as in 
Dr, Pagjn's Digeſter. Fide Dr, Anat, vol. I. c. 14. 


ſmalleſt ventricles, fleſh going fartheſt. 


whereof is peculiarly endowed with about twenty 
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fixe of their ſtomach'{zva) is conformable to 
their food. Such whole food is more delicate, 
tender, and nutritive, have commonly this 
t thinner, weaker and leis bulky ; whereas 
lach whoſe aliment is leſs nutritive, or whote 
bodies require larger ſupplies to anſwer their 
bulk, their labours, and waſte of firength and 
ſpirits, in them it is large and ſtrong. | 
Another very remarkable thing in this part, 
is, tae number of veutricles in divers crea- | 
tures: In many but one; in ſome two er 
more (xx). In ſuch as make a ſufficient com- 
minution of the tcod in the mouth, 2 


(ww) All carnivorous quadrupeds have the 
Thoſe 
« that feed on fruits, and roots, have them of a 
© middle ſize. Yet the Mole, becauſe it feeds un- 


| © clean, hath a very great one. Sheep and Oxen, 


© which. feed on graſs, have the greateſt. Vet the 


© Horſe (and for the ſame reaſon the Coney and 


© Hare) though graminivorous, yet comparatively 
© have but little ones. For that a Horſe is made 
© for labour, and both this, and the Hare, for 
© quick and continued motion; for which, the moſt 
© eaſy reſpiration, and ſo the freeſt motion of the 
© Diaphragm, is very requiſite z which yet could 
not be, ſhould the ſtomach lie big and cumber- 
Le ee . doth.” 
Grew ada. 
(xx) The — obo hath four ſtomachs, one 


cavities, like ſacks, in all probability, for the hald- 
ing of water, Cone which, ſee book vi. chap. 4+ 
note (a). B32 


there the defect is abundan 
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ices, But where teeth are wanting, and the 
food dry and hard (as in 28 birds) 
y ſupplied by one 
thin membranaceous ventricle, to receive and 
moiſten the food, and another thick, ſtrong, 
muſcular one, to grind and tear (yy) it. But 
in ſuch birds, and other creatures, whoſe food 
is not grain, but fleſh, fruits, inſets, or part- 
ly one, partly the other, there their ſtomachs 
are accordingly conformable to their food (22), 
be: or weaker, membranaceous or muſ- 
C , | | . | 
Bat as remarkable a thing as any in this part 
of animals, is, the curious contrivance and fa- 
brick of the ſeveral ventricles of ruminating 


creatures. The very act itſelf of Rumination, 


is an excellent proviſion for the compleat ma- 


| ftication of the food, at the reſting, leiſure 


times 


Y To affift in which office, they fwallow ſmall 
angular ſtones, which are to be met with in the 


- Yizards of all granivorous birds; but in the gizard 


of the Iynx, or Wry-neck, which was full only of 
Ants, I found not one ſtone. So in that of the 
'Green-wood'Pecker (full of ants and tree-maggots) 
there were but few ſtones. . 

(zz) In the meſt carnivorous birds, the third 


1 ventricle is membranous; where the meat is 


© concocted, as in a man: or ſomewhat tendinous, 


23 in an Owl ; as if it were made indifferently 


7 for fleſh, or other meat, as he could meet with 
F either: or moſt thick and tendinous, called the 
5 gizard ; wherein the meat, as on a mill, is ground 
© to pieces. Grew, ubi ſupra, chap. 9. 
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times of the animal. But the apparatus for 
this ſervice; of divers ventricles for its various 
uſes and purpoſes, bay with their curious 
mechaniſm, deſerves great admiration (4a). 

Having thus. far purſued the food io the 
place, where, by, its reduction into chyle, it 

es a proper aliment for the body; I 
might next trace it through the ſeveral 
mzanders of the guts, the lacteals, and fo 
into the blood (465), and afterwards into the 

(aa) It would be much too long a task to infiſt 
upon it here as it deſerves ; and therefore conceru- 
ing the whole buſineſs of rumination, I ſhall refer 
to J. Conr. Peyeri Merycilog. ſeu de ruminantibus &E 
ruminatione commentar. where he largely treateth of 
the ſeveral ruminating animals, of the parts mi- 
niſtring to this act, and the great uſe and benefit 
thereof punto them. 

() There are too many particulars to be in- 
fiſted on, obſervable in the paſſages of the Chyle, 
from the guts to the left Subclavian Vein, where it 
enters into the blood ; and therefore I ſhall only, 
for a ſample of this admirable oeconomy, take no- 
tice of ſome of the main and more general matters. 
Abd, | IO | 

1. After the food is become chyle, and gotten 
into the guts, it is an excellent proviſion made, not 
only for its paſſage through the guts, but alſo for 
its protruſion into the Lacteals, by the Periſtalticł 
motion, and Valvulz Conniventes of the guts. 2. It 
is an admirable proviſion, that the mouths of the 
Lacteals, and indeed the Lactealis primi generis 
themlelves; are ſmall and fine, not wider than the 


Capillary Arteries are, leſt by admitting particles of 
| Bb 3 the 


% n Rook TV 


very habir of the body: I might alſo take no- 


tice of the ſeparation made in the Inteſtines, 
of what is nutritive (which is received) and 
what is feculent (being ejected) and the im- 
pregnations there from the Pancreas and the 
Gall-; and after it hath been ſtrained through 
thoſe —— the lacteal Tomes 
might alſo obſerve its impregnations 
Glands and Lymphe-Datt ; * to name no 
more, 


nenen grathe than the Cepiltaries, d 


gerous obſtructions might be thereby produced. 
3. After the reception of the aliment into the Lac- 
teals primi generis, it is a noble provifion for the 
advancement of its motion, that in the Meſenteriek 
Glands, it meets with ſome of the Lymphæ-Ducts, 
and receives the impregnation of the Lympha, 
And paſſing on from thence, it is no Jeſs an ad- 
vantage. 4. That the Lacteals and Lymphz-Dudts 
meet in the Receptaculum Chyli, where the ali- 
ment meeting with more of the Lympha, is made 
of a due confiſtence and temperament, for its far- 
ther advancement through the Thoracick DuR, and 
ſo into the left Subclavian vein and blood. Laſtiy, 
this Thoracick Duct itſelf is a part of great conſi- 
deration. For (as Mr. Cowper ſaith) If we con- 


© ſider in this duct its ſeveral diviſions and inoſcu- 


s lations, its numerous valves, looking from below 
© upwards, its advantageous fituation between the 
© great artery and Vertebræ of the back, together 


'© with the ducts diſcharging their refluent Lympha 


from the lungs, and other neighbouring parts, 
. f we ſhall find all conduce to demonftrate the ut- 
© moſt art of nature uſed in furthering the ſteep 
and perpendicular aſcent of the chyle.*” Anat. 


* 


— at co. e e , 


Ne 125. and Mr. Cowper's elegant cut in Anat. tab. 
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more, L might farther view the exq uiſite ſtruc- 
ture of the parts minĩſtring to all theſe deli- 
cate offices of nature ; particularly the artifi- 
cial conformation of the inteſtines might de- 
ſerve a ſpecial enquiry, their (), ant pert 
fibres traverſing « one another (ccc), 

ſtaltick motion in all creatures; and 
cochleous ge (aad] to retard the _ 
of the-chyle, and to make amends for the 
ſhortneſs of the inteſtines, in ſuch creatures 
who have but one gut; together with many 


other accommodations of nature in 


animals that might be mentioned. But it ſhall 
ſuffice to have given only a general hint of 
thoſe curious and admirable works of God. 
From whence it is abundantly manifeſt, how 


| (rec) Theſe, although noble contrivances and 
works of God, are too many to be inſiſted on; and 
therefore I ſhall refer to the anatomiſts, I 1 


particu- 
larly Dr. Willis Pharmaceut. Dr. Cole, in Phil. Tran. 


34, 35. and Append. fig. 39, 40. 
(add) In the Thorn-back, and ſome other fiſhes, 


it is' a very curious proviſion that is made to ſup- 
ply the paucity and brevity of the guts; by the 


perforation of their ſingle gut, going not ftrait 


along, but round, like a pair of winding; ſtairs; ſo 
that their gut, which ſeems to be but a few inches 
long, hath really a bore of many inches. But of 
theſe, and many other noble curioſities and diſco- 


veries in anatomy, the reader will, I hope, have a 


better and larger account from the curious and 
ingenious Dr, nn who is labouring in theſe 
as oth : ; 
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little weight there is in the former atbeiſtical 
objection. Which will receive a further con- 
futation fromthe . 5 
VI. and laſt thing relating to food, that 1 
ſhall ſpeak of, namely, The great ſagacity of 
all animals, in finding out, and providing their 
food. In Man, perhaps, we may not find 
any thing very admirable, or remarkable in 
this kind, by means of his reaſon and under- 
ſtanding, and his ſupremacy over the inferior 
creatures; which anſwereth all his occaſions 
relating to this buſineſs : But then even here 
the Creator hath ſhewed his ſkill, in not over- 
doing the matter ; in not providing man with 
an unneceſſary apparatus, to effect over and 
over again what 1s feaſible by the reach of his 
underſtanding, and the power of his authority. 
But for the inferior creatures, who want 
reaſon, the power of that natural inſtinct, that 
Al dagactty (eee) which the Creator hath imprinted 
upon them; doth amply com-;enſate that de- 
ſect. And here we ſhall find a glorious ſcene 
of the divine wiſdom, power, providence and 
care, if we view the various inſtincts of beaſts, 
great and ſmall, of birds, inſects, and rep- 
tiles (J). For among every ſpecies of them, 
̃ „ 
(ere) © Quibus beſtiis erat is cibus, ut alius gene- 
ris beſtiis veſcerentur, aut vires natura dedit, aut 
© celeritatem : data eſt quibuſdam etiam machina- 
tio quædam, atque ſolertia, &, Cic. de nat, 
 _ _— —_ _<, T_T: OE 
Among reptiles that have a ſtrange faculty 
to ſhift for food, &c, may be reckoned Eels, which, 


although _ 
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we may find notable acts of ſagacity, or in- 
ſtint, proportional to their occaſions for food. 
Even among thole whoſe food is near at hand, 
and eaſily come at; as graſs and. herbs ; and 
conſequently have no great need of art to diſ- 
cover it; yet, that faculty of their accurate 
ſmell and taſte, ſo ready at every turn, to di- 
ſtinguiſh. between what is ſalutary, and what 

rnicious (ggg), doth juſtly deſerve praiſe. 


Y for-ſuch animals, whoſe food is not fo 


eaſily come at, a variety of wonderful inſtin& 


although belonging to the waters, can creep on the 
land from pond to pond, &c. Mr. Moſely of Maſely 
ſaw them creep ovef the meadows, like ſo many 
ſnakes from ditch to ditch z which he thought, was 
not only for bettering their habitation, but alſo to 
catch ſnails in the graſs. Plots hiſtory of Stafferd- 
Hire, c. 7. 32. 

And as early as the year 1125, the froſt was ſo 
very intenſe, that the Eels were forced to leave the 
waters, and were frozen to death in the meadows. 
Vide Hakewill's Apol. I. 2. chap, 7. H 3. 

(ggg) © Enumerare poſſum, ad paſtum capeſſen- 


dum conficiendumque, quz fit in figuris animan- 


tium & quam ſolers, ſubtiliſque deſcriptio par- 


« tium, quamque admirabilis fabrica membrorum. 
Omnia enim quz intus incluſa ſunt, ita nata, at- 
« que ita locata ſunt, ut nihil eorum ſupervaca- 
* neum fit, nil ad vitam retinendam non neceſſa- 
© rium, Dedit autem eadem natura belluis & ſen- 
© ſum, & appoetitum, ut altero conatum haberent 
© ad naturales paſtus capeſſendos; altero ſecerne- 
rent peſtiſera I ſalutaribus. Cic, de nat, dear, 
b 2, c. 37. See book iv, chap, 4. 
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may be met with, ſufficient to entertain the 
moſt curious obſerver. With what enter. 
taining power and artifice do ſome creatures 
hunt (434), and purſue their game and prey | 
and others watch and way-lay theirs (ii) I With 
what prodigious ſagacity do others grope for 
(Db) It would be endleſs to give inftances of my 
own and others obſervations, of the prodigious ſa - 
gacity of divers animals in hunting, particularly 
hounds, ſetting-dogs, c. one therefore ſhall ſuffice, 
of Mr. Boyle's ; viz. A perſon of quality----- to 
make a trial, whether a young Blood-hound was 
ell inſtructed, ----cauſed one of his ſervants -E 
to walk to a town four miles off, and then to a 
_ © matrket-town three miles from thence. - The 
© dog, without ſeeing the man he was to purſue, 
© followed him by the ſcent to the above-mentioned 
<© places, notwithſtanding the multitude of market- 
people that went along in the ſame way, and of 
© travellers that had occaſion to croſs it. And when 
© the Blood-hound came to the chief market-town, 
he paſſed through the ſtreets, without taking no- 
© tice of any of the people there, and left not till 
© Ho ind gone "© 'the houſe, where the man he 
© ſought reſted himſelf, and found him in an upper- 
© room, to the wonder of thoſe that followed him. 
Boyle dererm, nat. of rv. chap. 4. 

(i There are many ſtories 100 of the craft of 
the Fox, to compaſs his prey: of which 0. Mag- 
ans hath many; fuch as feigning the barking of a 
dog, to catch prey near the houſes ; feigning him- 
felf dead, to catch ſuch animals as come to feed 
| upon him; laying his tail on a waſp- neſt, and then 

_—_—_ key 
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(itt) This do Ducks, Woodcocks, and many 
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it under ground, out of fight, in mooriſh 
places, in mud and dirt (444) ; and others dig 
and delve for it, both above (%), and under 
the ſurface of the drier lands ( and how 
6 - | curious 

Waſps ſo killed: Ridding himſelf of Fleas, by gra- 
dually going into the water, with a lock of wool 
in his mouth, and ſo driving the Fleas up into it, 
and then leaving it in the water : By catching Crab- 
fiſh with his tail, which he ſaith he himſelf was an 
eye-witneſs of; © Vidi & ego in Scopulis Norvegia 
vulpem, inter rupes immiſſa caudi in aquas, plu-_ 
© res educere cancros, ac demum devorare.* Ol. 
Mag. &1ft, J. 18. c. 29, 40. | | 

But Pliny's fabulous ſtory of the Hyzna out-does 
theſe relations of the Fox. Sermonem humanum 
© inter paſterum ſtabula aſſimulare, nomenque ali- 
© cujus addiſcere, quem evocatum foras laceret. Item 
© yomitionem hominis imitari ad ſollicitandos canes 
© quos invadat.* Plin. Nat. Biß. J. $.c. 30. 


other fowls, which ſeek their food in dirty, mooriſh 
places. For which ſervice they have very remark- 
able nerves reaching to the end of their bills. Of 
which ſee book vii. chap. 2. note (e). 

(% Swine, and other animals that dig, have 
their noſes made more tendinous, callous, and 
for this ſervice, than others that do not dig. They 
are alfo edged with a proper, tough border, for pe- 
netrating and lifting up the earth ; and their noſtrils 
are placed well, and their ſmell is very accurate, ta 
diſcover whatſoever they purſue by digging. 

(mmm) The Mole, as its habitation is different 
from that of other animals, fo hath its organs in 
every reſpect curiouſly adapted to that way of life z 
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curious and well. deſign'd a proviſion is it of 
particular large nerves in "ul tae adap- 
ted to that eſpecial ſervice ! 

What an admirable faculty is that of many 
animals, to diſcover their prey at vaſt diſtances; 
ſome by their ſmell ſome miles off (ann); and 
ſome by their ſharp and piercing ſight, aloft in 
the air, or at other great diſtances (000)! An 
inſtance of the latter of which God himſelf 
_ giveth (Job xxxix, 27, 28, 29.) in the inſtinct 
of the Eagle: © Doth the Eagle mount up at 
thy command, and make her neſt on high? 
| \ * She 


particularly its noſe made ſharp, and flender, but 
withal tendinous and ftrong, &c. But what is very 
remarkable, it hath ſuch nerves reaching to the end 
of its noſe and lips, as Ducks, &c. have, mentioned 
above in note (Ait). Which pair of nerves I ob- 
| ſerved to be much larger in this animal than any 
other nerves proceeding out of its brain. 

(ann) Predacious creatures, as Wolves, Foxes, &c. 
will difcover prey at great diſtances ; ſa will Dogs 
and Ravens diſcover carrion a great way off by 
their ſmell. And if (as the ſuperſtitious imagine) 
the latter flying over and haunting houſes be a ſign 
of death, it is no doubr from ſome cadaverous ſmell, 
thoſe Ravens diſcover in the air by their accurate 
ſmell, which is emitted from thoſe diſeaſed bodies, 
which have in them the principles of a ſpeedy death. 

(000) Thus Hawks and Kites on land, and Gulls, 
and other birds, that prey upon the waters, can at 


a a great height in the air ſee Mice, little birds and 


inſeRs on the earth and ſmall fiſhes, Shrimps, &c. 
in the waters, which they will dart down upon, 
and take, ; 
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« She dwelleth and abideth on the rock, upon 
the crag of the rock, and the ſtrong 
place (ppp). From thence ſhe ſeeketh her 

« prey, and her eyes behold afar off.” What 

a commodious proviſion hath the contriver of 
nature made for animals, that are neceſſitated 
to climb for their food ; not only in the ſtruc- 
ture of their legs and feet, and in the ſtrength 
of their tendons and muſcles, acting in that 


(42p) Mr. Ray gives a good account of the nidifica- 
tion of the Chryſattos, © Caudi annulo albo cinas. 
© Hujus nidus ann, 1668. in ſylvoſis prope Der- 
© wentiam, &c. inventus eſt è bacillis ſeu virgis lig- 
© neis grandioribus compoſitus, quorum altera ex- 

_ © tremitas rupis cujuſdam eminentiz, altera duabus 
© Betulis innitebatur,----erat nidus quadratus, duas 
© uinas latus,---in eo pullus unicus, adjacentibus 
© cadaveribus unius agni, unius leporis, & trium 
© Grygallorum pullorum.” Synepſ. method. avium, 
p. 6. And not only Lambs, Hares, and G 
bur Sir Robert Sibbald tells us, they will ſeize Kids 
and Fawns ; yea, and children too: Of which he 
| hath this ſtory of an Eagle in one of the Orcades 
iſlands, © Quz infantulum unius anni pannis invo- 
_ © lutum arripuit (quem mater teſſellas uſtibiles pro 
. © igneallatura momento temporis depoſuerat in loco 
Houton- Head dio) eumque deportifſe per 4 mil- 
.* liaria paſſuum ad Hoiam; qui re ex matris ejula- 
. © tibus cognita, quatuor viri illuc in navicula pro- 
fecti ſunt, & ſcientes ubi nidus eſſet, infantulum 
. © illzefſum & intactum deprehenderunt.* Prad. net. 
bit. Scet. I. 3. part, II. p. 14. 
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particular office (257) ; but alio in the pecu- 
har ſtructure of the principal parts, acting in 
the acqueſt of their food (rr7)! What a pro- 
viſion alſo is that in nocturnal birds and beaſts, 
in the peculiar ſtructure of their eyes (55s) (and 
we may perhaps add the accuracy of their 
ſmell too) whereby they are enabled to diſco- 
ver their food in the dark ? But among all 
the inſtances we have of natural inſtinct, thoſe 
inſtincts, and eſpecial e made to ſup- 
ply 

(249) See in book vii i. chap. 1. note (I). the cha. 
racteriſticks of the Woodperker kind. | 
(err) © The contrivance of the legs, feet, and 
© nails [of the Oppeſam] ſeems, very advantageous. 
© to this animal in climbing trees (which it doth. 
© very nimbly) for preying upon birds,* But that 
which is moſt fingular in this animal, 'is. the ſtruc. 
ture of its tail, to enable it to hang on boughs.. 
The ſpines, or hooks----in the middle of the un- 
c der fide of the vertebrz of the tail, are a won- 
| ©- derful piece of nature's mechaniſm. The firſt three 
vertebræ had none of theſe ſpines, but in all the. 
reſt they were to be obſerved. - They were placed 
juſt at the articulation of each joint, and in the 
middle from the fides.----For the performing this. 
office [of hanging by the tail] nothing, I think, 
could be more advantagiouſly contrived. For 
when the tail is twirled or wound about a ſtick, 
this hook of the ſpinz eaſily ſuſtains the weight, 
and there is but little labour of the muſcles re- 
quired, only enough for bowing or crooking the 
_ © tail.” This, and more to the ſame purpoſe, See 
in Dr. Tyſon's Anatomy of the Opoſum, in Pbileſ. 
Tranſat. N* 239. 

(555) See before, Kids li. nate (z), (aa), (46). 
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_ ply the neceſſities of helpleſs animals, do in a 
"iy | particular manner demonſtrate the great Creu- 
- tor's care. Of which I ſhall give two inſtances. 
1. The pro roviſion made for young creatures. 
That ropyn, that natural affection, ſo conna- 
tural to all, or moſt creatures towards their 
young (2/7), what an admirable noble princi- 
* is it, unplanted 4 in them by the — 
tor 


(ere) © Quid dicam quantus amor beſtiarum fit in 
*« educandis cuſtodiendiſque iis, quæ procreaverint, 
'© uſque ad cum finem, dum poſſint ſeipſa defen- 
7 dere?” And having inſtanced in ſome animals, 
where this care is not neceflary, and accordingly is 


'© cum, & cubilia ſibi, nidoſque conftruunt, eoſque 

quam poſſunt molliflime ſubſternunt, ut quam 
< facillins ova ſerventur. Ex quibus pullos com 
excluſerint, ita tuentur, ut & pennis foveant, ne 
. frigore lædantur, & fi eſt calor, à ſole ſe oppo- 
„ nant.” Cic. de nat. deor. I. 2. c. 51, 52. 

To this natural care of parent - animals to their 
young, we may add the returns made by the young 
of ſome towards the old ones. Pliny ſaith of Rats, 
© Genitores ſuos feſſos ſene&i, alunt inſigni pietate:* 
Nat. Bi. I. 8. c. 57. 80 Cranes, he faith, Ge- 
< nitricum ſenectam invicem educant. L. 10. c. 23. 

This St. Anbnaſe takes notice of in his Hexamercsa, 
and Ol. Magnus after him, Depoſiti patris artus, 
per longæ vum ſenectutis plumis nudatos circum- 

_ © tans ſoboles pennis propriis fovet----- collatitio 
© Gibo paſcit, quando etiam ipſa naturz reparat dif- 

_ © pendia, ut hinc inde ſenem ſublevantes, fulcro 
* alarum ſuarum ad volandum exerceant, & in pri- 
Ce 2 © ſtinos 
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tor? By means of which, with what alacrity do 
they tranſat their parentalminiſtry ? With what 
care do they nurſe up their young; think no 
pains too great to be taken for them, no dan- 
gers (aua) too great to be ventured upon for 
their guard and ſecurity ? How carefully will 
they lead them about in places of ſafety, carry 
them into places of retreat and ſecurity ; yea, 
ſome of them admit them into their own 


bowels (www) ? How will they careſs them 
with 


© ſtinos uſus MU membra reducant.” For which 
reaſon this bird is denominated Pia. Yide Ol. Wag. 
Hiſt. I. 19. c. 14. 
Hereto may be added alſo the conjugal Zropyd of 
the little green /Ethiopian Parrot, which Mr. Ray 
' deſcribes from Claus. Fœmellæ ſeneſcentes (quod 
© yalde notabile) vixedere volebant, nifi cibum-jam 
© I mare carptum, & aliquandiu in prolobo reten- 
© tum, & quaſi coctum roſtro ſuo. exciperent, ut 
Columbarum pulli à matre ali ſolent,* Nen. 
meth, av. p. 32 

(aun) The moſt timid animals, that at other 
times abſcond, or haſtily fly from the face of man, 
dogs, &c. will, for the ſake of their young, expoſe 
themſelves. Thus among fowls, Hens will aſſault, 
- inſtead of fly from, ſuch as meddle with their brood. 
So Partridges, before their young can fly, will drop 
frequently down, firſt at leſſer, and then at greater 
diſtances, to dodge and draw * dogs from purſu- 
ing their young. 
(www) The Opoſſum hath: a curious * on pur- 

poſe for the ſecuring and carrying about her young. 

There are belonging to this bag two bones (not to 
be met with in any other ſkeleton) and four pair of 
muſcles 3 3 
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with their affectionate notes, lull, and quiet 
them with their tender parental 
food into their mouths, ſuckle them, cheriſh 
and keep them warm, teach them to pick, and 
eat, and gather food for themſelves; and, in 
a word, perform the whole part of fo many 
nurſes, deputed by the ſovereign lord and pre- 
ſerver of the world, to help ſuch young and 
ſhiftleſs creatures, till they are come to that 
. maturity, as to be able to thift for themſelves ? 
And as for other animals (particularly in- 
ſects, whole fire is partly the tun, and whoſe 
-numerous offspring would be too great for 
their parent-animals care and proviſion) theie 
are ſo generated, as to need none of their care, 
by reaſon. they arrive immediately to their 
Hula, their perfect, adult fate, and are able 
to ſhift for themſelves. But yet, thus far 
their parental inſtinct (equivalent to the moſt 
rational care and foreſight) doth extend, that 
the old ones do not wildly drop their eggs and 
ſperm any where, at all adventures, but fo 
cautiouſly repoſit it in ſuch commodious pla 
(ſome in the waters, ſome on fleſh, tome 
| on 
muſcles; and ſome ſay the teats lie therein alſo. 
Dr. Tyſon Anat. of the Opoſſ. in Phil. Tranſ. N 239. 
where he alſo, from Oppian, mentions the Dog-fith, 
that upon any ſtorm or danger, receives the young 
ones into her belly, which come out again when 
the fright is over. So alſo the Squatina and Dlau- 
.cus, the ſame author ſaith, have the ſame care for 
their young, but receive them into different re- 
ceptacles. Ce 3 


voice, put 
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on plants) proper and agreeable to their ſpe- 
| — . — ; and ſome ſhut up agreeable food 
in their neſts, partly for incubation, partly 
for food (yy), that their young in their Au- 
relia, or Nympha ſtate, may find ſufficient 
and agreeable food to bring them up, till they 
arrive to their maturity. - 
Thus far. the parental inſtinct and care: 

Next we may obſerve no leſs in the youth 
themſelves, eſpecially in thoſe of the irratio- 
nal animals. Foraſmuch as the parent- animal 
is not able to bear them about, to cloath them, 
and to dandle them, as man doth; how ad- 
mirably hath the Creator contrived their ſtate, 
that thoſe poor young creatures can ſoon walk 
about, and with the little helps of their dam, 
ſhift for, and help themſelves ? How naturally 
do they hunt for their teat, ſuck, pick (xxx), 
and take in their proper food? But 

(xxx) See book viii. chap. 6. | 

See chap. xiii, note (e). 

(zz) There is manifeſtly a ſuperintending pro- 


vidence in this caſe, that ſome animals are able to 


ſuck as ſoon as ever they are born, and that they 
will naturally hunt for the teat before they are quite 
gotten out of the ſecundines, and parted from the 


navel- ſtring, as I have ſeen. But for Chickens, | 


and other young birds,. they not being able imme- 
diately to pick till they are ſtronger, have a notable 
proviſion made for ſuch a time, by a part of the 


yolk of the egg being incloſed in their belly, a little 


before their excluſion or hatching, which ferves 
for their nouriſhment, till they are grown ftrong 
enough to pick up meat. Vide book vii, chap. 4+ 


* 
* 


, 


faciunt quam deprecantur. Cypr. Ep. ad fd. 
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But for the young of man, their parents rea- 
ſon, joined with dae affection, being ſuſſi- 
cierit to help to nurſe, to feed, and to cloath 
them; therefore they are born helpleſs, and 
are more abſolutely, than other creatures, caſt 
upon their parents care (aaaa). A manifeſt act 
and deſignation of the divine providence. 

2. The other inſtance I promiſed, is the 
viſion made for the preſervation of ſuch ani- 


mals as are ſometimes deſtitute of food, or in 
danger of being ſo. The winter is a very in- 


convenient, improper ſeaſon, to afford either 
food or exerciſe to inſets, and many other 
animals. When the flowery fields arediveſted 

of their gaiety ; when the fertile trees and 
plants are ſtripp'd of their fruits, and the air, 
inſtead of being warmed with the cheriſhing 
beams of the ſun, is chilled with rigid froſt ; 
what would become of ſuch animals as are im- 
pn of cold ? What food could be found by 
uch as are ſubſiſted by the ſummer-fruits? But 
to obviate all this evil, to ſtave off the deſtruc- 
tion and extirpation of divers ſpecies of ani- 
mals, the infinitely wiſe preſerver of the world 
hath as wiſely ordered the matter ; that, in the 
firſt place, ſuch as are impatient of cold, ſhould 


have ſuch a ſpecial ſtructure of their body, 
particularly of their hearts, and circulation of 


their 


(aaaa) © Qui [infantes] de ope noſtrã ac de diving 
© miſericordia plus merentur, qui in prime ſtatim 
< nativitatis ſuæ ortu plorantes ac flentes, nil aud 
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their blood (4555), as during that ſeaſon, not 
to ſuffer any waſte of their body, and conſe- 
quently not to need any recruits ; but that 
they ſhould be able to live in a kind of ſleepy; 
middle ſtate, in their places of ſafe retreat, un. 
til the warm ſun revives both them and thei 
food together. 

The next proviſion is for ſuch as can 1 
the cold, e would want food then; and 
that is in ſome by a long patience of hun- 
ger (cccc), in others by their notable inſtind 

in 


(SU) 1 micht mention here ſome of 1 ſpecies 

of birds, the whole tribe almoſt of inſects, and 
ſome among other trites,* that are able to ſubſiſt 
For many months without food, and ſome without 
reſpiration too, or very little: But it may ſuffice 
to inſtance only in the Land-Tortoiſe, of the ſtruc- 
ture of whoſe heart and lungs, ſce book vi, chap. 5. 
note (5). 

(cccc) © Inediam diutiflime tolerat Lupus; ut & 
© alia omnia carnivora, licet voraciſſima; magni 
© utique naturz providentia z quoniam eſca non 
< ſemper in promptu eſt,” Ray's Synopſe quadr, 

174. 
4 To the long abſtinence mentioned of brute ani- 
mals, I hope the reader will excuſe me, if I add 
one or two inſtances of extraordinary abſtinence 
among mankind. One Martha Taylor, born in Der- 
byſhire, by a blow on the back fell into ſuch a pro- 
ſtration of appetite, that ſhe took little ſuſtenance, 
but ſome drops with a feather, from Chriſmas 1667, 
for thirteen months, and flept but little too all tlie 
time. See Dr. Sampſon's account thereof, in Epben, 
Germ, T. 3. obſ. 173. To 
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| he would ſometimes in a very odd manner, take 
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in laying up food before-hand againſt the 

abi winter (adad). Of this many ke of 

. taining 

To this we mey adi the caſe of S. Chilten, of 


Tinſoury,, near Bath, who, in the years 1693, 1696, 
and 97, flept divers weeks together. And although 


ſuſtenance, yet would lie a long time without 
any, or with very little, and all without any 


conſiderable decay. See Phil, 7 ranſ. Ne 304. 


(adddd) They are admirable inſtincts which the 
Sieur de Beauplau relates of his own knowledge, of 
the little animals called Bohaques in Ukraine. © They 
© make burroughs like Rabbets, and in October ſhut 
© themfelves up, and do not come out again till 
c Atril.— They ſpend all the winter under ground, 


eating what they laid up in ſummer.------Thoſe 


© that are lazy among them, they lay on their backs, 
© then lay a great handful of dry herbage upon 
© their bodies, &c. then others drag thoſe drones to 


the mouths of their burroughs, and fo thoſe crea- 


© tures ſerve inſtead of barrows, &c. I have often 
© ſeen them practiſe this, and have had the curio- 
© fity to obſerve them whole days together. 
© Their holes are parted like chambers z ſome ſerve 
© for ſtore-houſes, others for burying-places, &. 
© Their government is nothing inferior to that of 
© bees, &c, They never go abroad without poſt- 
ing a centinel upon ſome high ground, to give 
© notice to the others whilſt they are feeding. As 
© ſoon as the centinel ſees any body, it ſtands upon 
© his hind legs, and whiſtles.” Beauplau's defi- 
tion My wad in Vol. E 
voyages, Sc. 

A like inſtance of the northern Galli Sylveſtres, 
ſee in chap. 13. note (g). 

As for the ſcriptural inſtance of the Ant, ſee 
hereafter book viii. chap. 5. note (d). 
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taining examples may be given; L 

we may, at the proper ſeaſon, obſerve not 
only the little treaſures and holes well-ſtocked 
with timely proviſions, but large fields (eee) 
| here and Gon throughout beſpread with con- 
diderable numbers of the fruits of neighbouring 
trees, laid carefully up in the earth, and co- 
vered ſafe, by the provident little animals in- 
habiting thereabouts. And not without plea. 
ſure, have I ſeen and admired the ſagacity of 
other animals, hunting out thoſe ſubterraneous 
fruits, and pillaging the treaſures of thoſe li 
tle t creatures. - 
And now, D o 

this branch of the great Creator's idence 
and government, relating to the of his 
-creatures, we can conclude no lefs, than that 
Fince this afair bath fuch manifeſt 
ſtrokes of admirable and wiſe management, 
that fince this is demonſtrated throughout all 
— and Places, that n. it is God's 
: handy- 

lere) 1 have in Autumn, not without pleaſure, 
obferved, not only the great ſagacity and diligence 
.of Sine, in hunting out the ſtores of the Field- 
mice; but the wonderful precaution alſo of thoſe 
| little animals, in hiding their food beforehand againſt 
winter. In the time of acorns falling, I have, by 
means of the Hogs, diſcovered, that the Mice had, 
all over the neighbouring fields, treafured up fingle 
acorns in little holes they had ſcratched, and in 
which they had carefully covered up the agori. 
Theſe the Hogs would, Gay after a hunt out by 
their ſmell. 
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handy-work. For how is it that fo 
vaſt a world of animals ſhould be ſapported, 


ſuch a grea variety equally and well = 
with proper. food, in every J ce ſit for 
tation, without an eſpe 
and management, equal to, at that — 
the moſt prudent ys and houſholder ? 
How ſhould the n find out 
their food when laid up in ſecret places? And 
bow ſhould they * e to gather even a great 
deal of the common food, and at laſt to mace- 
rate and digeſt it, without peculiar 
adapted to the ſervice ? and what leſs than an 
infinitely wiſe God could form ſuch a ſet of 
curious organs, as we find every ſpecies en- 
dowed wi , for this very uſe ? ſo ar- 
tificially made, ſo exquiſitely up, that 
the more ſtrictly we ſurvey them, the more 
accurately we view them (even the meaneſt of 
them, with our beſt glaſſes) the leſs fault we 
find in them, and the more we admire — 
whereas the beſt poliſhed, and moſt exquiſite 
works, made by human art, appear thro our 
glaſſes, as rude 1 gling, deformed and 
monſtrous q and yet we — and call 
them works of art and reaſon. And laſtly, 
what leſs than rational and wiſe, could endow 
irrational animals with various inſtincts, eq ui- 
valent in their ſpecial way to reaſon — ? 
Infomuch that ſome from thence have abſo- 
lutely that thoſe creatures had 
ſome glimmerings of reaſon. But it 1s manĩ- 

| feſtly 


"yoo _ De Conclufon. Book IV. 
feſtly inſtinct, not reaſon, they act by, be- 
cCunauſe we find no varying, but that every ſpe- 
cies doth naturally purſue at all times the fame 
methods and way, without any tutorage or 
learning: Whereas Reaſon, without inſtruc- 
tion, would often vary, and do that by many 
methods, which Inſtinct doth by one alone. 


But of this more hereafter. 
. Ed of the Firſt Volume. 
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